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NARRATIVE SUMMARY
| D.M. STEWARD MANUFACTURING
*— COMPANY SITE

TND 003327251

The D.M. Steward site is approximately 1 acre in Chattanooga, Hamilton County, Tennessee.

D.M. Steward Company has operated at this location since before 1890 as a manufacturer

of slate and ceramic products. The site, which is across the street from the plant,

•Has been used as a dump for construction and demolition debris, defective ceramics,

and other plant waste during the entire period. The landfilled area of the site is

about 100 x 150 feet and has been filled to a depth of 10-12 feet. The surface is '

gravelled and is used as a parking lot for D.M. Steward employees. Below the landfill

is a filled settling pond which was used until about 1976 for discharge of liquid waste/

The disposal area is in a low, swampy area in which a spring was said to exist at one

time. This site presents a hazard due to possible migration of contaminants via ground

and surface water, and also from direct contact. The site is not fenced or secured.

Analysis of soil samples collected by TDSF/SIU during a site inspection in October, 1985

showed the soil in the area below the f i l l to be contaminated with several metals,

notably lead, n ickel, copper, and zinc. Drainage from :tfte site goes either underground

or to a tributary of Chattanooga Creek, d epending on volume of runoff .

Estimated population at risk from this site is 9621 persons. Estimate is of population

within a one-mile radius. There is no known domestic use of surface or ground water

in the area.
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facilitynaino- D.M._.Steward Manufacturi.ng__Cg^.lDc...._._.....__„.

tY.g.-nio:r .._ East_36th.. S.t reet and Jerome, Ave^._QiattanoQga4__Tenn

ERA Region: __1Y_._______________________————————————————__

Person(9) in chorgo of the facility: John Woody, Marketing Engineer
David Holt. Plant En gineer_____

Date: 18Namo ol Reviewer: ____\ t.rv
Gonerat doscrlptlort of the facility:
(For example: landfill, surface impoundment, pile, container; types of hazardous substances; location of the
facility; contamination route of major concern; types of information needed for rating; agency action, etc.)

Landfill and surface impoundment. iwhich received waste from a______

ceramics manufacturing facility from, prior to 189Q until 1976.____;

Major ronrern is ground and snrfare watpr rnntaminatinn anH Hirprt

rnntaft. AF f*a i«; hpavily iirhani/prl ngrt of SW Chattanor>p? OrOUITJ/

surface water not used fqr domestic supply in area. Metals rontamina

tion rietprtpd in «;r>il.. at sit p.

Scores: SM =8.5 (S^ =4.7

SFE" Not Rated
soc= 50

1 4.QSa -0 )

FIGURE!
HRS COVER SHEET
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Haling >' u.lci

LU OboervoJ Release

If observed release is givan a
If observed release is flivon a

HJ Route Characteristics
Depth to Aquifer of
Concern

Net Precipitation
Permeability of the
Unsaturated Zone

Physical State

To

1-2J Containment

til Waste Characteristics
Toxiclly/ Persistence
Hazardous Waste
Quantity

To

[D Targets
Ground Water Use
Distance to Nearest
Well/Populetion
Served

9 If fine fif] is 45. multiply 0
If line |Tj Is 0, multiply \2\

lj Divide lins JJ6] by 57.330 and

CifPlllllJ 'v-Vjiljf HoulO 7.''.1|!' Sl'i'iu)

•Vjsigfihd Valuo I f/ulti-
(Circlo Ona) [ Dlior

fo) 45 1

score of 45, proceed to lina [TJ.
score or 0, proceed lo line |T).

0 1 2(3) 2

0 1 Vj) 3 1
0 0 2 3 1

o 1 2fa\ t 1

tal Route Characteristics Score

0 1 2^3) 1

0 3 6 9 12 IfidjX/^ 1
0 1 2 3 4 5 6 1 ^ 8 1

tal Waste Characteristics Score

0 ( j ) 23 3
1 (o) 4 8 8 10 1
}TZ 16 18 20
j 24 30 32 35 40

Total Targets Score

< 03 x 0 x nj
multiply by 100 Sg w -

2coro

0

6
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3
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3
0
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2700

4.7
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Max. Pol
Scoro (Section)

45 3.1
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FIGURE 2
<2c%GU?JD WATER ROUTE V.'QRK SHEET
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Rating Factor

LU Observed Release

If observed release
If observed release

Surface Wolor Route Work Sheot

Assigned Value Multi-
(Clrcle One) • pllor

0 45 1

Score

0

Max.
Scoro

45

Rel.
(Section)

4.1

Is given a value of 45, procood to line |T|.
Is given a value of 0, proceed to line [2].

HJ Route Characteristics 4-2
Facility Slope and Intervening 0 1 2 w) • 1 3 3
Terrain *>.

1-yr. 24-hr. Rainfall 0 1 2 VjJ 1 3 3
Distance to Nearest Surface 0 1 2 m . 2 6 3
Water ^ '

Physical State

OH Containment

0 1 2 \3J 1* 3 3

Total P.oute Characteristics Score

0 1 2 0 1

15

3

15

3 4.3

GQ Waste Characteristics .^ 4.4
Toxiclty/ Persistence 030 91215VI8)- 1 18 18
Hazardous Waste 0 1 2 3 4 5 6 ( 7 ^ 8 1 7 a
Quantity V

Total Waste Characteristics Score 25 28

LJLl Targets ^
Surface Water Use 0 1 (a / 3 36 9
Dlatanco to a Sensitive 0 fT) 23 2 2 6
Environment *->. ^^

Population Served/Distance \\0/ 4 6 8 10 1 0 40
to Water Intake } T2 16 18 20
Downstream J 24 30 32 35 40

Total Targets Score

3 If line Q] Is 45. multiply |TJ x [4] x [§]
If line |T| is 0, multiply |jl x [3] -x [7j x [j]

8

9000

55

64.350

4.5

3 Divide line QD by 64.350 and multiply by 100 ' S sw - )4.Q

FIGURE? .
SURFACE WATER ROUTE WORK SHEET



Air Route Work Sheet

Rating Factor Assigned Value
(Circle One)

-U Observed Release 45

Date and Location:

Multi-
plier Score Max.

Score
Rel.

(Section)

5.1

Sampling Protocol:

If line Q] Is 0. the Sa - 0. Enter on line \5j .'
If line [Tl Is 45, then proceed to line \2\.

Waste Characteristics
Reactivity and
Incompatibility

Toxiclly
Hazardous Waste
Quantity

0 1 2 3

0 1 2 3
0 1 2 3 4 5 6 7 8

5.2

Targets . - - • - -
Population Within
4-Mile Radius

Distance to Sensitive
Environment

Land Use

Total Waste Characteristics Score

0 9 12 15 18
21 24 27 30
0 1 2' . 3

0 1 2 3

20

30

6

3

5.3

i
Total Targets Score

Multiply |lJ x \2\ x |3|

Divide line (T| by 35.100 and multiply by 100

39

35,100

Sa - Not Rated

.'. :$ FIGURE 9
AIR ROUTE WORK SHEET



Groundwalor Route Score (Sgw)

T

22.09

Surface Water Route Score (S3W) u.o 196.0

Air Route Score (Sa)

Sgw + Ssw + Sa 218.09

14.768

/i. 73 =S M = g.536 8.54

FIGURE 10
WORKSHEET FOR COMPUTING SM
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Fire and Explosion Work Sheet

Rating Factor Assigned Value
(Circle One)

Multi-
plier

Containment

Scoro

Waste Characteristics
Direct Evidence
Ignltablllty
Reactivity
Incompatibility
Hazardous Waste
Quantity

0 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3 4 5 6 7 8

Total Waste Characteristics Score

L2J Targets
Distance to Nearest
Population

Distance to Nearest
Building

Distance to Sensitive
Environment

Land Use
Population Within
2-Mlle Radius

Buildings Within
2-Mlle Radius

0 1 2 3 4 5

0 1 2 3

0 1 2 3

0 1 2 3
0 1 2 3 4 5

0 1 2 3 4 5

Total Targets Score

Multiply (Tj x \2\ x [3j

Max.
Scoro

20

24

1,440

Pel.
(Section)

U Divide line R] by 1.440 and multiply by 100 SFE - Not Rated

FIGURE 11
FIRE AND EXPLOSION WORK SHEET
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Rating Factor

111 Observed Incident

Direct Conlact Work Shoot

Assigned Valuo
(Circlo One)

Q 45

Multi-
plier

1

Scoro

0

Max.
Scoro

45

Rel.
(Section)

8.1

If line (T| Is 45, proceod to line (7)
If line [T] Is 0. proceod to line [2]

0 Accessibility

12J Containment

FT] Waste Characteristics
Toxlclty

l̂ J Targets
Population Within a
1-Mlle Radius

Distance to a
Critical Habitat

0 1 2(j)

o ij^

0 1 2 .Q

0 1 2 30 5

«Jl 2 3

1

1

5

3

15

15

3

15

15

4
4 16 20

4 0 12

Total Targets Score

[§] If line [T] is 45, multiply [T] x [4] x [|]
If line Q] is 0, multiply QO x GO x GO x 00

' 16

10,801

32

21.600

8.2

8.3

8.4

8.5
t

0 Divide line [f] by 21,600 and multiply by 100 Spc " ^

FIGURE 12
DIRECT CONTACT WORK SHEET
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DOCUMENTATION RECORDS
FOR

HAZARD RANKING SYSTEM

FACILITY NAME: P.M. Steward Manufacturing Co., Inc.__________

FACILITY DESCRIPTION: Ceramic products manufacturing____________

LOCATION: East 36th Street and Jerome Ave., Chattanooga, TN._____

i
DATE SCORED: 18 February 1986________________________

PERSON SCORING: • G.S. Caruthers_______________________

PRIMARY SOURCE(S) OF INFORMATION (e.g., EPA region, state, FIT, etc):

Site inspection by State SIU team 10/17/85
Tenn. DSWM and SIU files

FACTORS NOT SCORED DUE TO INSUFFICIENT INFORMATION:

Air Route
Fire and Explosion

COMMENTS OR QUALIFICATIONS:

III!



GROUND WATER ROUTE

1 O B S E R V E D RELEASE

Contaminants detected (5 maximum):

Direct groundwater release not observed. [0]

Rationale for attributing the contaminants to the facility:

N/A

* * *

2 ROUTE CHARACTERISTICS

'' Depth to Aquifer of Concern

Name/description of aquifers(s) of concern:
i

Knox dolomite | is an important aquifer in the region. It and the overlying
limestone formations are extensively folded and fractured in the Chattanooga

:| area. Groundwater occurs chiefly in these fractures, which have been enlarged
•.. ••'.! by solution.

Reference 1 . * , , . . ,
• D e p t h ( s ) from the ground surface to the highest seasonal level or the

' : sa tura ted zone [water t ab le (s ) ] of the aquifer of concern:

j :^J Saturated soil encountered 8-10 inches below surface during sampling on
V ' • ' ) 10/17/85. [--3-1

,.! .';) Reference 2 ,;. . . ._^
'-.• t .':..'
- - * V '• ?

'•J:̂ J
'• '.'j*

.'.'̂  Depth from the ground surface to the lowest point of waste disposal/
'•:; ••'} storage:
:i -\
..:• ;•» Lhknown - estimated 2-3 feet in settling pond area,.
';.-*' r,\ Reference 2, Reference; M ;

II;



N e t P r e c i p i t a t i o n

Mean annua l , o r seasonal p r e c i p i t a t i o n ( l i s t mon ths for s e a s o n a l ) :

51.92 in. annual
Reference 6 . . . . . . . „

Mean annua l lake or seasonal evapora t ion ( l i s t months for s e a s o n a l ) :

±37 inches annual
Reference 7

Net p r e c i p i t a t i o n ( s u b t r a c t the above f i g u r e s ) :

14.92 • [2]

P e r m e a b i l i t y of U n s a t u r a t e d Zone

Soil type in unsa tu ra ted zone:

<2>lbert-Urban: These are Colbert series soils which have been extensively
disturbed and altered by urban activities.
Reference 8

P e r m e a b i l i t y associated with soil type:
very slow - upper layer 0.001-0.01 cm/sec;subsoil <0.0004 cm/sec [1]
Reference 7,. Reference 8 .

•j Phys ica l S ta te
Vi

9 Phys ica l state of substances at time of disposal (or at present t ime for
generated gases):

Slurry to settling pond (3)
Inert solids to landfill (0)

. j^ Reference <f . [3]
• i ii Reference 5

.$ Reference 7 .
' ,$j * * *

:1



3 CONTAINMENT

Containment

Method(s) of waste or leachate containment evaluated:

Landfill
Surface Impoundments
Reference 2

Method w i t h highest score

Surface impoundment:
no liner, no
Reference 7
no liner, no diversion r,-.

4 WASTE CHARACTERISTICS

Toxic i ty and Persis tence

Compound( s ) eva lua ted:
Barium Oxide Copper
Nickel zinc
Lead
Reference 2
Reference 9
Compound with highest score:

Nickel: Toxicity 3, Pe rsistence 3
Reference 10, Reference 7 [18]

Hazardous Waste Quant i ty

Total quan t i ty of hazardous substances at the f a c i l i t y , e x c l u d i n g those
wi th a containment score of 0 (Give a reasonable est imate even if
quan t i t y is above maximum):

160° cubic yards estimated r-n

Basis of estimating and/or computing waste quant i ty :

Based on discharge of 5,000 gpd of slurry @ 0.5% solids
over a period of 50 years. (32.5 yd* /yr x 50 = 1625 yd3 total)
Reference 4, Reference 5, Reference 7

* * *



5 TARGETS

Ground W a t e r Use

U s e ( s ) of a q u i f e r ( s ) of concern w i t h i n a 3-mile radius of the f a c i l i t y :

Industrial process water supply. No known domestic use. [1]
Reference 1, Reference 3, Reference 7

Dis tance Co Neares t Well

Loca t i on of nearest wel l d rawing from aqu i f e r of concern or o c c u p i e d
b u i l d i n g not served by a publ ic water supply :
Public water supply available in entire area,, [0] .
Reference 13, Reference 7

Dis tance to above wel l or bu i ld ing :
N/A

Popu la t i on Served by Ground Water Wel l s W i t h i n a 3-Mile R a d i u s

I d e n t i f i e d water-supply w e l l ( s ) drawing from a q u i f e r ( s ) o f c o n c e r n
w i t h i n a 3-mile radius and populat ions served by' each:

Industrial process water well, 1.5 miles. No domestic use known. Population
served, 0; public water supply available.
Reference 1, Reference 3, (Reference 13, Reference 7

Computation of land area irrigated by supply well(s) drawing from
a q u i f e r ( s ) of concern within a 3-mile radius , and convers ion to
popula t ion (1.5 people per acre):
urban area; no agricultural use within 3 miles
Reference 13, Reference 11

Total population served by ground water wi thin a 3-raile r a d i u s :

None



SURFACE WATER ROUTE

1 OBSERVED RELEASE

C o n t a m i n a n t s de tec ted in s u r f a c e water at the f a c i l i t y or downhi l l f rom
it (5 maximum):

No direct evidence of release, [0]
Reference 7

R a t i o n a l e for a t t r i b u t i n g the c o n t a m i n a n t s to the f a c i l i t y :

N/A

2 ROUTE CHARACTERISTICS

Facility Slope and Intervening Terrain

Average slope of facility in percent:

0.5%
Reference 1 1

Name/description of nearest downslope surface water:

Unnamed tributary of Chattanooga Creek.
Reference 1 1

.-As
•jjj Average slope of terrain between facility and above-cited surface water
:; body in percent:

rf

ij 1.0%
'-i Reference 1 1
j

'•'-, *
;-, Is the f ac i l i t y located either to ta l ly or pa r t i a l l y in s u r f a c e w a t e r ?

•I Partially in surface water. Settling pond is in a swampy area which is
i periodically inundated.

Reference 2, Reference 11, Reference 13

::i



Is che facility completely surrounded by areas of higher elevation?

No
Reference 11

1-Year 24-Hour Rainfa l l in Inches

3.15 inches [3]
Reference 7

D i s t a n c e to Neares t Dovmslope Sur face Wate r

100 feet [3]

Physical State of Waste

Slurry (est. 0.5%7/solids) [3]

* * *

3 CONTAINMENT

Containment

Method(s) of waste or leachate containment evaluated:

Landfil l
Surface impoundment
Reference 2

Method with highest score:

Surface impoundmentl: no diversion, no liner [3]
Reference 7



4 WASTE CHARACTERISTICS

T o x i c i t v and Pers i s tence

Corapound(s ) evaluated
Nickel
Lead
Copper
Zinc
Reference 9

Compound w i th highest score:

Nickel: Toxicity 3, Persistence 3 [18]
Reference 10, Reference 7

Hazardous Waste Quant i ty

Total quanti ty of hazardous substances at the fac i l i ty , excluding those
wi th a conta inment score of 0 (Give a reasonable est imate even if
q u a n t i t y is above maximum):

est. 1600 cubic yards [7]

Basis of es t imat ing and/or computing waste quarr t i ty :

•'i Based on discharge of 5,000 gpd of slurry @ 0.5% solids over a period of
. J 50 years. (32.5 yd3/yr x 50 = 1625 yd3)

'•: '•'?, Reference 4, Reference 5, Reference 7

M
-;'. 'i- * * *
;< %

I :4 5 TARGETS

\ •••* Surface Water Use
•-, ;';3
v rv Use(s) of surface water within 3 miles downstream of the hazardous
j -'5 substance:
i ^i
I tj Recreation (fishing, swimming)
| -j! Aquatic life
i '\ Reference 13, Reference 14
j "••). Reference 15 x

.' ,' t»

I 1 ;

1 1

Moi~i

1 't



Is there tidal Influence?

No

Dis tance to a Sensi t ive Environment

Distance to 5-acre (minimum) coastal wet land, if 2 miles or less:

None identified
Reference 11

D i s t a n c e to 5-acre (minimum) fresh-water w e t l a n d , if 1 m i l e or l e s s :

0.5 mile via most direct surface drainage to Chattanooga Creek bottoms [1]
Reference 11, Reference 13, Reference 15 '

D i s t a n c e Co cr i t ica l habi ta t of an endangered species or na t iona l
w i l d l i f e re fuge , if 1 mile or less:

None identified

Popula t ion Served by Surface Water

Location(s) of water-supply inCake(s) within 3 miles (free-f lowing
bodies) or 1 mile ( s ta t ic water bodies) downstream of the haza rdous
substance and population served by each intake:

.$ No identified population



Computa t ion of land area irr igated by above-cited intake(s) and
c o n v e r s i o n to popu la t ion (1 .5 people per a c r e ) :

Area is heavily urbanized; no agricultural use within 3 miles;

Tota l popula t ion served:
None '[0]

N a m e / d e s c r i p t i o n of nearest of above water bodies:

Unnamed tributary of Chattanooga Creek
Reference 11

Dis tance to above-cited intakes, measured in stream mi les ,

N/A

10
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: • AIR ROUTE
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NOT RATED

1 OBSERVED RELEASE

Contaminants detected:

Date and location of detection of contaminants

Methods used to detect the contaminants:

Rationale for attributing the contaminants to the site:

* * *

2 WASTE CHARACTERISTICS

Reactivity and Incompatibility

Most reactive compound:

Most incompatible pair of compounds;

•• u



-M.

Toxic ity

Mosc coxic compound:

Hazardous Waste Quantity

Total quantity of haEardous waste:

Basis of estimating and/or computing waste quantity:
i

* * *

3 TARGETS

Populat ion Within 4-Mile Radius

Circle radius used, give population, and indicate how determined:

0 to 4 mi 0 to 1 mi 0 to 1/2 mi 0 to 1/4 mi

Distance to a Sensitive Environment

' Distance to 5-acre (minimum) coastal wetland, if 2 miles or less:

.•.«
Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less:

12
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I

JJ

Distance to critical habitat of an endangered species, if I mile or
les s:

Land Use

Distance to commercial/industrial area, if 1 mile or less:

Distance to national or state park, forest, or wildlife reserve, if 2
miles or less:

Distance to residential area, if 2 miles or less:

Distance Co agricultural land in production within past 5 years, if 1
mile or less:

Distance to prime agricultural land in production wi th in past 5 yea r s , if
2 miles or less:

Is a historic or landmark site (National Register or Historic Places and
.'•J National Natural Landmarks) within the view of the site?

H <•
I '



FIRE AND EXPLOSION
NOT RATED

1 CONTAINMENT

Hazardous substances present::

Type of containment:, if applicable:

*•*•*•

2 WASTE CHARACTERISTICS

Direec Evidence

Type of instrument and measurements:

Ignicability

Compound used:

Reactivity

Mosc reactive compound:

Incomoatibilitv

Mosc incompatible pair of compounds:

*•*•*•

14
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Hazardous Vasce Quantity

Tocal quantity of hazardous substances ac che facility:

Basis of estimating and/or computing waste quancicy:

* * *•

3 TARGETS

Distance to Nearest Population

Distance to Nearest Building

Distance to Sensitive Environment

Distance to wetlands:

Distance to critical habitat:

Land Use

Distance to commercial/industrial area, if 1 mile or less

15
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Distance co national or scace park, foresc, or wildlife reserve, if 2
miles or less:

Distance to residential area, i£ 2 miles or

Distance to agricultural land in production within past 5 ,/ear3, if 1
tnile or less:

Distance to prime agricultural land in production within past 5 years, if
2 miles or Leas:

Is a historic or landmark site (National Register or Historic Places and
National Hatural Landmarks) within che view of the site?

Population Within 2-Mile Radius

Buildings Within 2-Mile Radius-

16



DIRECT CONTACT

1 OBSERVED INCIDENT

Dace, location,, and pert inent detai ls of incident:

No incidents observed or reported. [0]

*•*•*•

':'!

•:|

I
3

r

2 ACCESSIBILITY

Describe type- of bar r ie r ( s ) : ,
No barriers, fencing or security. Area is accessible to public.
Reference 2 [31

* • * • * •

3 CONTAINMENT

Type- of containment, if applicable:

Solids in piles on surface; settled solids from surface impoundment on
surface or bottom of shallow pond.
Reference 2 •

*• ir

A- WASTE CHARACTERISTICS

Toxicity

Compounds evaluated:
Barium Oxide Zinc Reference 9
Nickel
Lead
Copper

i
Compound with highest score:

Nickel: Toxicity 3
Reference 10, Reference 7

17
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5 TARGETS

Popalacion within one-mile radius
9621
Reference 12, Reference 1), Reference 7

Distance co critical habicac (of endangered species)

None identified
Reference 7

18
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oEPA
POTFNT'AI HAZARDOUS WASTFSITF (.IDENTIFICATION

SITE INSPECTION REPORT °' STATE °2 S'TE NUWDER
01 i t iivw* t^ w i I w iv rifcr w n i -y » < p» /^ iMQOO'TO^ 1

PART 10 -PAST RESPONSE ACTIVITIES L^ — M UUJ>^^/ZJI ———

II PAST RESPONSE ACTIVITIES ic**™**
01 D R BARRIER WALLS CONSTRUCTED
04 DESCRIPTION

N/A ,

01 C S. CAPPING/COVERING
04 DESCRIPTION

N/A

01 C T BULK TANKAGE REPAIRED
04 DESCRIPTION

N/A

01 O U. GROUT CURTAIN CONSTRUCTED
04 DESCRIPTION

N/A

01 C V. BOTTOM SEALED
04 DESCRIPTION

N/A
01 n W. GAS CONTROL
04 DESCRIPTION

N/A
01 C X. FIRE CONTROL
04 DESCRIPTION

N/A
01 C Y. LEACHATE TREATMENT
04 DESCRIPTION

N/A
01 C Z. AREA EVACUATED
04 DESCRIPTION

N/A
01 D 1. ACCESS TO SITE RESTRICTED
04 DESCRIPTION

01 D 2. POPULATION RELOCATED
04 DESCRIPTION

N/A

01 G 3. OTHER REMEDIAL ACTIVITIES
04 DESCRIPTION

02 DATE 03 AGENCY

02DATF 03 AGENCY
4

02 DATF 03 AGENCY

0? DATF M AGENCY

02 DATE 03 AGENCY

i

02 DATE 03 AGENCY

02 DATE 03 AGENCY

02 DATE 03 AGENCY

02 DATF 03 AGENCY

0? DATE 03 AGENCY

09 DATF, , 03 AGENCY

02 DATE 03 AGENCY

III. SOURCES OF INFORMATION «:..,

EPAFOFIW 20^0 13 (1 81|



a.

SEPA
POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 11 - ENFORCEMENT INFORMATION

I. IDENTIFICATION

&W227251
II. ENFORCEMENT INFORMATION

01 PAST REGULATORY/ENFORCEMENT ACTION D VE3 Xl NO

02 DESCRIPTION OF FEDERAL. STATE. LOCAL REGULATORY/ENFORCEMENT ACTION

None

III. SOURCES OF INFORMATION ,c« l. Sl/npft tnttftis. ttoomi

EPAFORM 2070-13 ( 7 - 6 1 )



TJS5

_ _— k- POTENTIAL HAZARDOUS WASTE SITE
^VERA SITE INSPECTION REPORT
^^L-l f— k PART 1 -SITE LOCATION AND INSPECTION INFORMA7

(.IDENTIFICATION
01 STATE 02 SITE NUMBER

|QM TN D 003327251

II. SITE NAME AND LOCATION
0) SITE NAME fitgJ' lammon or Qncnotivt rtmt Q! ji|«j 02 S"

F r

D.M. Steward Manufacturing Co. 37
03 CITY

Chattanooga
0>J COORDINATES

04 ST

ir
1 0 TYPE OF OWNERSHIP iCni

ns LONGITUDE X A. PRIVATE d B.Ua.5 17 53 . w ^ F OTHER

REET. ROUTE NO.. OR SPECIFIC LOCATION IDENTIFIER
st side of Jerome Street between 36th and
th Streets
ATE 05 ZIP CODE 0«

v] 37401
C* Ont\

FEDERAL H

1 COUNTY 07COUNTY 08 CONG
CODE DIST

4amilton • 033 03

C. STATE G 0. COUNTY
n G UNKNOWr

D E. MUNICIPAL
J

III. INSPECTION INFORMATION
01 DATE OF INSPECTION

10, 17,85
MONTH &*Y V £ A R

04 AGENCY PERFORMING INSF

C A EPA Z ' B E P A C

X ESTATE ~ F STATE

02 SITE STATUS C

& ACTIVE
~ INACTIVE

3 YEARS OF OPERATION

18881 present __ UNKNOWN
BEGINNING YEAR ENDING YEAH

'ECTION .Cntctmiiiiioaifi

3NTRACTOR G C
•Htrr\t Q! firm/

CONTRACTOR ' C G

05 CHIEF INSPECTOR

Walker Howell
09 OTHER INSPECTORS

Jan Eldridge

Gordon Caruthers

1 3 SITE REPRESENTATIVES INTERVIEWED

John Woody

David Holt

Riley Castleberry

1 7 ACCESS GAINED BY

)£ PERMISSION
C WARRANT

1 8 TIME OF INSPECTION

9:15 a.m. est.

MUNICIPAL C D MUN

OTHER
i

08 TITLE

Geologist 2
10 TITLE . .

Geologist 2

Environmental Specialist

14 TITLE

Marketing Eng

Plant Engineer

Maintenance
Supervisor

OPAL CONTRACTOR.

tSaiciili
07 ORGANIZATION

DSWM
1 1 ORGANIZATION

DSWM

DSWM

15AODRESS

E. 36th St./Chattanooga

E. 36th St./Chattanooga

E. 36th St./Chattanooga

08 TELEPHONE NO

6 5)741-6287
1 2 TELEPHONE NO

(615) 74 -6287

(615 74 -6287

, ,

, ,

( ,
16 TELEPHONE NO

' 615 867-410C

( 6 1 $ 867-4100

(615 867-4100

( ,

, ,

< , '

1 9 WEATHER CONDITIONS

Sunny, partly cloudy, 75°F

IV. INFORMATION AVAILABLE FROM
01 CONTACT

John Woody
04 PERSON RESPONSIBLE FOR SlTE INSPECTION FORM

Walker F. Howell

02 OF 1*5, nc, »(,J/>..M:..-/>, 03 TELEPHONE NO

D.M. Steward Manufacturing Co. - '61 5' 867-4100
05 'GcNO 06 C

TDH&E

5RGANIZATION C

DSWM

7 TELEPHONE NO 01) D A T E

(£\%) 741-6287 -=4.-!rr!-r?M» '
tPA FOnM ; J 7 C i I .1 ,'



POTENTIAL HAZARDOUS WASTE SITE
C"Vr-P*A SITE INSPECTION REPORT
^^l— • *» PART 2 -WASTE INFORMATION

I. IDENTIFICATION
01 STATE 02 SITE NUMBER

TN D 003327251

II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
0 1 PHYSICAL STATES (£>•<:• *1 W.I toDl,l 02 WASTE QUANTITY AT SITE

/S A. SOUD
C B. POWDE
_: c. SLUDG
C 0. OTHER

CE. SLURRY muutavnown
R FIWP1 ," C IIQIlin TONS

E C G. GAS ,
CUBIC YARDS unknown

03 WASTE CHARACTERISTICS iOtc> wihn M

3<fi TOXIC C E. SOLUE
2 B CORROSIVE 3 t. INFEC

_X> PERSISTENT LJ H IGNITA

a'yl

LE - HIGHLY V
nous c J. EXPLOS
-(ABLE C K REAGTI
BLE 3 L.'IUCOMP

OLATILE
VE
/E
ATIBLE
PLICABLE

III. WASTE TYPE
CATEGORY

SLU
OLW

SOL

PSD

OCC

IOC

ACD

BAS
MES

SUBSTANCE NAME

SLUDGE

OILY WASTE

SOLVENTS

PESTICIDES

OTHER ORGANIC CHEMICALS

INORGANIC CHEMICALS

ACIDS

BASES

HEAVY METALS

01 GROSS AMOUNT

unknown

02 UNIT OF MEASURE 03 COMMENTS

t

—— f-feavv metals contained reramir
IV. HAZARDOUS SUBSTANCES iSMXp».-,tf,./o^o5i//><,u.mn.c,i.oc«Num6.ai waste products.

01 CATEGORY

MES
MES
MES-

02 SUBSTANCE NAME

Barium Oxide
Nickel
Zinc

03 CAS NUMBER

1304-28-5
7440-02-0
7440-66-6

04 STORAGE/DISPOSAL METHOD

LF. SI
LF. SI
LF. SI

05 CONCENTRATION

unknown
unknown
unknown

06 MEASURE OF
CONCENTRATION

V. FEEDSTOCKS rs«i 'SPOOK ><» IMS MUmtnr»

CATEGORY 01 FEEDSTOCK NAME

FDS

FDS

FDS

FDS

02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME

FDS

FDS

FDS

FDS

02 CAS NUMBER

VI. SOURCES OF INFORMATION .c.i. so.;. <•: >./.>„«. s . 0 no. /,/.s . ..<r,0/. .„*,!„ ,,oa,,ii

Site Inspection, D.M. Steward Manfucturing Co., October 17, 1985
In terviews with plant personnel



3-EPA POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION
01 STATE 02 SITE NUMBER

TN D 003327251

II. HAZARDOUS CONDITIONS AND INCIDENTS
02 (^OBSERVED (DATE I O/ I 7/85
04 NARRATIVE DESCRIPTION

01 X A GROUNDWATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED.

POTENTIAL G ALLEGED

A surface impoundment and an adjacent dump adjoin a low swampy area indicative of ground-
water resurgence. A spring on 'the site is allegedly contaminated and discharge is pumped
to city sewer. .»

01 t%B. SURFACE WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED:

02 G OBSERVED (DATE ___
04 NARRATIVE DESCRIPTION

CXPOTENTIAL C ALLEGED

A surface impoundment lying adjacent to a wet, swampy area was used for disposal of f i l ter
waste. Ar ea drains to a tributary of Chattanooga Creek.

01 17 C. CONTAMINATION OF AIR
03 POPULATION POTENTIALLY AFFECTED:

02 C OBSERVED (DATE: __
04 NARRATIVE DESCRIPTION

G POTENTIAL G ALLEGED

N/A

01 u D FIRE/EXPLOSIVE CONDITIONS
03 POPULATION POTENTIALLY AFFECTED:

02 C OBSERVED (DATE: ___
04 NARRATIVE DESCRIPTION

D POTENTIAL C ALLEGED

N/A

01 3CE DIRECT CONTACT .
03 POPULATION POTENTIALLY AFFECTED: 9621

02 G OBSERVED (DATE: . CXPOTENTIAL ALLEGED
04 NARRATIVE DESCRIPTION

There are no security guards or fencing around site. The site is also bounded on three sides
by residential areas. Population cited is an estimate of that within a one mile radius of the
site.

01 C F CONTAMINATION OF SOIL
03 AREA POTENTIALLY AFFECTED: 0.75 02 G OBSERVED (DATE __

04 NARRATIVE DESCRIPTION
G POTENTIAL • ALLEGED

Soil in the area of the old settling pond and below the toe of the landf i l l is contaminated
with lead, nickel, copper, and zinc. Samples collected by SIU on 10/17/85 and analyzed by
State DHE lab.
01 C G DRINKING WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED: .

02 G OBSERVED (DATE. __
04 NARRATIVE DESCRIPTION

G POTENTIAL G ALLEGED

N/A

01 a H WORKER EXPOSURE-'INJURY
03 WORKERS POTENTIALLY AFFECTED:

02 D OBSERVED (DATE: ___
04 NARRATIVE DESCRIPTION

D POTENTIAL C ALLEGED

N/A

01 Cl POPULATION EXPOSURE'INJURY
03 POPULATION POTENTIALLY AFFECTED

N/A

02 G OBSERVED (DATE ___
04 NARRATIVE DESCRIPTION

G POTENTIAL G ALLEGED

ERA FOHM 2070 1 3 1 7 81 I



POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION
01 STATE

TN
02 SITE NUMBER
D 003327251

II. HAZARDOUS CONDITIONS AND INCIDENTS -co-/.

01 C J DAMAGE TO FLORA
04 NARRATIVE DESCRIPTION

02 Q OBSERVED (DATE. D POTENTIAL C ALLEGED

N/A

01 D K. DAMAGE TO FAUNA
04 NARRATIVE DESCRIPTION /

02 D OBSERVED (DATE: POTENTIAL ALLEGED

N/A

01 D L. CONTAMINATION OF FOOD CHAIN
04 NARRATIVE DESCRIPTION

N/A

02 C OBSERVED (DATE. a POTENTIAL C ALLEGED

01 X M UNSTABLE CONTAINMENT OF WASTES 02y£ OBSERVED (DATE: X POTENTIAL C ALLEGED

03 POPULATION POTENTIALLY AFFECTED:. 04 NARRATIVE DESCRIPTION
Blue crystalline material has been observed to be on the surface of the impoundment near a
spring.

01 Z. N DAMAGE TO OFFSITE PROPERTY
04 NARRATIVE DESCRIPTION

02 [I OBSERVED (DATE: 2 POTENTIAL ~ ALLEGED

01 Z O CONTAMINATION OF SEWERS, STORM DRAINS. WWTPs 02 C OBSERVED (DATE:
04 NARRATIVE DESCRIPTION

C POTENTIAL ALLEGED

N/A

01 Z P ILLEGAL/UNAUTHORIZED DUMPING
04 NARRATIVE DESCRIPTION

02 C OBSERVED (DATE: •~ POTENTIAL Z ALLEGED

N/A

05 DESCRIPTION OF ANY OTHER KNOWN. POTENTIAL. OR ALLEGED HAZARDS

II. TOTAL POPULATION POTENTIALLY AFFECTED:
IV. COMMENTS

Saturated soil encountered 8-10 inches below surface during sampling on 10/17/85; water table
apparently very shallow in this area.

V. SOURCES OF INFORMATION c,,.,,,.,

Site Inspection, D.M. Steward Manufacturing Co,.,October 17,1985, Site Investigations Program
files; TDSF central files; TDSWM central files.
Fl'4 FOHI,'.'.;7U 1 3 1 ' U ' l



xvEPA
II. PERMIT INFORMATION
0 1 TYPE OF PERMIT ISSUED

fCn«c* *v trm iDe'rl

X' A. NPDES

LI' B UIC

XiC. AIR

G D. RCRA

C2 E. RCRA INTERIM STATUS

~! F. SPCCPLAN

CG. STATE ,SD.e,,,,

D H. LOCAL .So.o,y,

Cl. OTHER, Sc,e,M

C J NONE

III. SITE DESCRIPTION

POTENTIAL HAZAF
SITE INS

PART 4 -PERMIT AND DE

02 PERMIT NUMBER

jnniKJWAQTPQITP 1. IDENTIFI JION
DCr»TIJ"hM 01 S T A TE 02 I .f NUMBERPECTION TN D 003327251
SCRIPTIVE INFORMATION ' ————— ' ——————————————

03 DATE ISSUED 04 EXPIRATION DATE 05 COMMENTS

•

01 STORAGE. DISPOSAL ic/>«« «« in« «pei« 02 AMOUNT 03 UNIT OF MEASURE

Xl A. SURFACE IMPOUNDMENT UnknOWH
n B PILES
DC DRUMS. ABOVE GROUND
G D. TANK. ABOVE GROUND
P E. TANK. BELOW GROUND
KFIANDFIII. unknown
D G. LANDFARM

P H nPFNDUMP
- 1 f-ITHFR

iSotC'/vt

04 TREATMENT (Cl»c»i« M.I uovi 05 OTHER
i

D A. INCENERATION HIT
0(A. BUILDINGS ON SfTE

D B. UNDERGROUND INJECTION
& C. CHEMICAL/PHYSICAL
&D. BIOLOGICAL 0.75
G E. WASTE OIL PROCESSING 06 AREA OF SITE

C F SOLVENT RECOVERY
H O OTHFR RFCYni ING/RFHDV/FRY Mc,..i

~ H OTHER
ISptc.tyt

07 COMMENTS

A pond existed at one time adjacent to Jerome St reet and was used as a settling basin for
removal of solids from wastewater discharge. Approximately 5-10 years ago, D.M. Steward

l] hocked into a pretreatment system which eliminated the need for this facility. The pond sits
next to a low swampy area which apparently drains subsurfacely.

IV. CONTAINMENT
0 1 CONTAINMENT OF WASTES (Oic* out/

Z A ADEQUATE. SECURE I B MODERATE ?£ C INADEQUATE. POOR Z D. INSECURE. UNSOUND DANGEROUS

02 DESCRIPTION OF DRUMS. DIKING. LINERS. BARRIERS. ETC ,

No diking, liners, or barriers. Scrap ceramics, debris, etc. dumped at working face of land-
fill. Liquid was discharged to settling pond where s olid residue now remains layered on
surface. Water ponds in area periodically in contact with- waste.

V. ACCESSIBILITY

01 WASTE EASILY ACCESSIBLE <5 YES H
02 COMMENTS

The surface impoundment
onsite.

VI. SOURCES OF INFORMATION xi. •»«.<£

: NO

lies adjacent to Jerome Street and 37th St. No fencing or security

Site Inspection ID/17/85; interviews with plant
USGS topo quadrangles 105SE and 106NE.

Hi

personnel; TSWM central files; TDSF/SIU files;

EPAFORM .'G'O 1 3 |7 flu



&E
.__ POTENTIAL HAZARDOUS WASTE SITE '
MA SITE INSPECTION REPORT
* *^ PARTS-WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA L

IDENTIFICATION
STATE 02 SITE NUMBER

TN D 00332725I

II. DRINKING WATER SUPPLY

01 TYPE OF DRINKING SUPPLY 02 STATUS
/CA*cA A* w«c«A/«r

SURFACE WELL ' ENDANGERED AFFECTED MONITORED

COMMUNITY A. X B. D AD B. D C. O
NON-COMMUNITY C. D D. D D. D E. D F. D

03 DISTANCE TO SITE

*• . , ' (mi)
B. ' ' (mi]

III. GROUNDWATER
01 GflOUNDWATER USE IN VICINITY fCn.c* on.)

D A. ONLY SOURCE FOR DRINKING O B. DRINKING )C C. COMMERCIAL. INDUSTRIAL. IRRIGATION
IQtbtr lourttt tvttiA'*) tLfntny olfttr xourctt • *•«&/§ J

COMMERCIAL. INDUSTRIAL. IRRIGATION
(NO Othtt WII9T tOutCti *<ftltt>lt\

02 POPULA

D D NOT USED, UNUSEABLE

•nnusFRvpn BY r.nnuND WATER fNOne 03 DISTANCE TO NEAREST DRINKING WATER WELL - —— (mi)

04 DEPTH TO GROUNDWATER • 05 DIRECTION Of GHOUNDWATER FLOW 08 DEPTH TO AQUIFER 07 POTENTIAL YIELD
OF CONCERN OF AQUIFER

0~2 ,m b-bt - m, ln

08 SOLE SOURCE AQUIFER

O YES? & NO
3d)

O9 DESCRIPTION OF WELLSffcieJUOrtQ us»»c«. tf*PM. utaiocfUon '»ur/v* to pocunlion mna fcuAJuigJ 1

State records indicate no domestic water wells exist in immediate area.

10RECHARC

5fc YES

D NO

•EAREA Are.a around old surface 1 1 DISCHARGE AREA
COMMENTS impoundment is a depression XYES COMMENTS The area has a spring which
which apparently drains subsurfacely. P NO resurges here.

IV. SURFACE WATER

01 SURFACE WATER USE IC/i.cn anil

D A. RESERVOIR. RECREATION D B. IRRIGATION, ECONOMICALLY }fi C. COMMERCIAL, INDUSTRIAL
DRINKING WATER SOURCE IMPORTANT RESOURCES

02 AFFECTED/POTENTIALLY AFFECTED BODIES OF WATER

NAME: AFFECTED

Chattanooga Creek <-:
n
n

n D. NOT CURRENTLY USED

DISTANCE TO SITE

0.30 rm,i

fmr)

(mi)

V. DEMOGRAPHIC AND PROPERTY INFORMATION
01 TOTAL POPULATION WITHIN 02 DISTANCE TO NEAREST POPULATION

ONE (1) MILE OF SITE TWO (2) MILES OF SITE THREE (3) MILES OF SITE
A 9621 B R 0.02

NO OF PERSONS NO OF PERSONS NO OF PERSONS

03 NUMBER OF BUILDINGS WITHIN TWO 12) MILES OF SITE 04 DISTANCE TO NEAREST OFF-SITE BUILDING

0.02

OSPOPULAT

The :
one r

(mi)

site is bounded on three sides by residential areas with approximately 962 1 people within
nile of the 'facility. This is indicative of a fairly dense suburban area.

EPAFOnw 2070 1 3 ( 7 - 0 1 )



&EPA
POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 5 - WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

I. IDENTIFI ATION
01 S T A T E Oi? > ITE NUMBEH

TN D 003327251

VI. ENVIRONMENTAL INFORMATION
01 PERMEABILITY OF UNSATUHATED ZONE iCn.c«on«;

Q A. 10-6 - 10-° cm/sec XB '0-' - Id'6 cm/sec D C. 10-« - 10'3 cm/sec C D. GREATER THAN 10"3 cm/soc

02 PERMEABILITY OF BEDROCK icn.o on.)

C A. IMPERMEABLE X B RELATIVELY IMPERMEABLE D C. RELATIVELY PERMEABLE C D VERY PERMEABLE

O3 DEPTH TO BEDROCK

-5. -(tt)

04 DEPTH OF CONTAMINATED SOIL ZONE

unknown m

06 NET PRECIPITATION

14.0 -(in)

07 ONE YEAR 24 HOUR RAINFALL

3.25 .(in)

08 SLOPE
SITE SLOPE
0.5

DIRECTION OF SITE SLOPE
West

TERRAIN AVERAGE SLOPE
i.o

03 FLOOD POTENTIAL

SITE IS IN 100 YEAR FLOODPLAIN
C SITE IS ON BARRIER ISLAND. COASTAL HIGH HAZARD AREA. RIVERINE FLOODWAY

1 I DISTANCE TO WETLANDS 15 ten

ESTUARINE

A.. -(mi)

OTHER

0.5 (mi)

1 2 DISTANCE TO CRITICAL HABITAT lol

-(mi)

ENDANGERED SPECIES:. N/A

13 LAND USE IN VICINITY

DISTANCE TO:

COMMERCIAL/INDUSTRIAL
RESIDENTIAL AREAS; NATIONAL-STATE PARKS.

FORESTS. OR WILDLIFE RESERVES
AGRICULTURAL LANDS

PRIME AG LAND AG LAND

0.05 .(mi) 0,02 .(mi) C.. .(mi)

14 DESCRIPTION OF SITE IN RELATION TO SURROUNDING TOPOGRAPHY

The site lies in a low, swampy area bounded on its south flank by 38th Street and on its
west side by Jerome Street. Apparently drainage from the swamp is subsurface. A spring
resurges on site and heads up this body of water. Site is in flood plain of Chattanooga
Creek. There is evidence of extensive subsurface drainage in the area. Wetland areas
along nearby Chattanooga Creek are severely impacted by pollution from numerous1 sources.
Average slope to the creek is about 1%. Site is not in a closed basin. A culvert and
ditch drain to the creek during wet weather and during drier periods ponded water apparently
drains underground.

VII. SOURCES OF INFORMATION .c,r«

United States Dept. of Agriculture, Soil Conservation Service, Soil Survey of Hamilton County,
Tennessee, May 1982. A Users Manual/Uncontrolled Hazardous Waste Ranking System,
USEPA, 1984 U.S. Geological. Survey, Topographic Map, Chattanooga Quadrangle (I05SE),
1976, and Ft. Oglethorpe (106NE) 1958.

EP* roniji zo'n 1 3 1 ? an



xvEPA
POTENTIAL HAZARDOUS WASTE SITE IDENTIFI

SITE INSPECTION REPORT "'ĵ  n
PART 6 - SAMPLE AND FIELD INFORMATION ' ————— "—

II. SAMPLES TAKEN

SAMPLE TYPE

GROUNOWATER

SURFACE WATER

WASTE

AIR

RUNOFF

SPILL

SOIL

VEGETATION

OTHER

01 NUMBER OF O'i SAMPLES SENT TO
SAMPLES TAKEN

2 State Laboratory in Nashville, TN

2 State Laboratory in Nashville, IN-
'

CATION

a003U327251

03 ESTIMATEDUAfE
RESULTS AVAILABLE

12/1/85

12/1/85

r

III. FIELD MEASUREMENTS TAKEN
0) TYPE 02 COMMENTS

*

IV. PHOTOGRAPHS AND MAPS

01 TYPE X; GROUND n AERIAL 02 IN CUSTODY OF Site Investigations Program
IN)Ti9 Ol OfpJi'jjf'On or inQtvtOufll

03 MAPS 04 LOCATION OF MAPS

- YES Division of Solid Waste Management, Nashville Central Office

V. OTHER FIELD DATA COLLECTED :P«,M, »i,,,,.,, atc.a,,*,,

VI. SOURCES OF INFORMATIOI

Site Inspection, D.M. Steward Manufacturing Co., October 17, 1985, Site Investigations
Program

c. F'A ( i MM t'O *n I j I 7 H 1 .



_._ _ POTENTIAL HAZAI
^vPPA SITEINSPEC
^"— * •** PART7-OWNE

II. CURRENT OWNER(S)
0 1 NAME ,

Hamilton Concrete Products
02 D+BNUMBEH

03 STREET ADDRESS ," 0 On. KF o • tic i

1400 East 39th Street
05 CITY 06 STATE

Chattanooga TN
°'NAM£ (615U67-4510

04 SIC CODE

07 ZIP CODE

37407
02 O + B NUMBER

03 STREET ADDRESS. P O Bo. RFO- tic i

05CITr 06 STATE

01 NAME

04 SIC CODE

07 ZIP CODE

02D+BNUMBER

03 STREET ADDRESS IP O Ba. «FO • tic I

05 CITY 06 STATE

01 NAME

04 SIC CODE

07 ZIP CODE

02 D + B NUMBER

03 STREET ADDRESS. PC fl:>. RfO • tic •

05 CITY 06 STATE

04 SIC CODE

07 ZIP CODE

III. PREVIOUS OWNER(S),i,i.mo...«M//«H
01 NAME O2 D

03 STREET ADDRESS IP O Bo- F,FO< tic/

05 CITY OBSTATE

01 NAME

+B NUMBER

04 SIC CODE

07 ZIP CODE

02 D

03 STREET ADDRESS ifO By RFD- tic)

05 CITY 06 STATE

01 NAME

+B NUMBER

04 SIC CODE

07 ZIP CODE

02 D+B NUMBER

03 STREET ADDRESS if o Bo- FIFO- .re I

05CITY 06STATE

04 SIC CODE

07 ZIP CODE

V. SOURCES OF INFORMATION ,c... IB.M* -.«.'.«« . o . .

^nnns WASTE s'TP '• IDENT|FICAT|ON

Tl/lkJ DCDODT 01 STATE 02 SITE NUMBER

n INFORMATION TN ° °03327231

PARENT COMPANY ,»„,«»>..

08 NAME 09O+B NUMBER

1 0 STREET ADDRESS IP O Oox RfO'.tKt

12 CITY 13 STATE

08 NAME

l 1 SIC CODE

14 ZIP CODE

09 D

10 STREET ADORESSlPO Bo. RfO'. tic i

12 CITY 13 STATE

08 NAME

+ BNUMBER

1 l SIC CODE

14 ZIP CODE

09 0 + B NUMBER

10 STREET ADDRESS IP 0 BOM. RFD'. tic.)

12 CITY 13 STATE

08 NAME

1 1 SIC CODE

14 ZIP CODE

09D + BNUMBEH

1 0 STREET ADDRESS IP O Bo«. of D • tic i

12 CITY 13 STATE

1 1 SIC CODE

14 ZIP CODE

IV. REALTY OWNER(S)«;.M«i(». «,™s.,.c.n.r,,,,,
01 NAME 020 + BNUMBER

03 STREET ADDRESS If O Bo-. RFD '. tic I

05 CITY 06 STATE

01 NAME

04 SIC CODE

07 ZIP CODE

02 D+8NUMB£R

03 STREET ADDRESS IP o flo. RFD '.tici

05 CITY 06 STATE

01 NAME

04 SIC CODE

07 ZIP CODE

02 D+ B NUMBER

03 STREET ADDRESS if O Bo. RFD / tic i

05 CITY 0 6 S T A 1 E

04 SIC CODE

07 ZIP CODE

writ;

Office of Hamilton County Assessor of Property

EPA fOF<M 2 UK1 13 I' rt i



SEPA
POTFNTIAL HA2ARDnilS WARTF KITE ' IDENTIFICATION

SITE INSPECT
PART8-OPERAT(

II. CURRENT OPERATOR tPnva,,ia,n,,,ni,^<,^.n

01 NAME

D.M.. Steward
02D + BNUMBER

Manufacturing Co
03 STREET ADDRESS .f O e=... «f 0 ' >ic I 04 SIC CODE

E. 36th St. and Jerome ST.
05 CITY

Chattanooga
08 YEARS OF OPERATION

111. PREVIOUS OPERAT
01 NAME

06 STATE 07 ZIP CODE

TN 37401
09 NAME OF OWNER

02 D+B NUMBER

03 STREET ADDRESS IP O So.. KfD' .ic 1 04 SIC CODE

05 CITY

08 YEARS OF OPERATION

01 NAME

03 STREET ADDRESS IP O Bo

05 CITY

08 YEARS OF OPERATION

01 NAME

03 STREET ADDRESS IP O Bo

05 CITY

08 YEARS OF OPERATION

06 STATE 07 ZIP CODE

09 NAME OF OWNER DURING THIS PERIOD

02 D+BNUMBER

..nfO'.iic.i 04 SIC CODE

06 STATE 07 ZIP CODE

09 NAME OF OWNER DURING THIS PERIOD

020 + BNUM6ER

.RFO' tic 1 04 SIC CODE

06 STATE 07 ZIP CODE
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that it is confined and under pressure, whereas in the latter it is not
confined or under pressure. In the first case, the water will rise in wells
above the level at which it is encountered, and it is called confined or
artesian water. If the water in a well tapping an artesian aquifier rises
above the surface of the ground, the well is called a flowing well. If the
water is unconfined, no appreciable rise of the water takes place when
a well reaches the zone of saturation, and the upper surface of the body
of ground water is the water table.

Ground water is derived chiefly from rain and snow. A part of the
precipitation runs off in streams, a part is returned to the atmosphere
by evaporation and transpiration, and a part sinks downward to the
zone of saturation and becomes ground water.

In most places ground water is slowly but steadily moving under the
influence of gravity from areas of intake to areas of discharge. The rate
of movement is proportional to the permeability of the water-bearing
medium and the slope of the water table or artesian-pressure surface,
which slope is called the hydraulic gradient.

The water levels in most wells fluctuate to a varying degree. These
fluctuations are due to many different causes, but most of them are man-
ifestations of a change in the ratio between the rate of ground-water
intake or recharge and the rate of loss or discharge. Most wells that are
supplied in part from intake areas close at hand respond to rainfall
with only a moderate lag. In such wells, the water level may rise sev-
eral feet after heavy prolonged rains and decline until the wells go dry
during prolonged droughts. Fluctuations in water level are caused also
by withdrawals of ground water from the well itself or from other wells,
and by changes in atmospheric pressure or in the loading of the earth's
crust by t ides or even by railroad trains.

When a well is pumped or allowed to flow, the water level in the
well drops, and a hydraulic gradient is developed toward the well from
all directions. As the hydraulic gradient increases, the water flows
faster toward the well. Within limits, the rate at which water will enter
the well varies directly with the amount the water level is lowered. The
ratio of the yield of a well to the drawdown is called the specific capac-
itv and may be expressed as yield in gallons per minute (gpm) per
foot of drawdown. For example, if the water level in a well is lowered
••0 feet hv pumping 40 gpm without exceeding the capacity of the for-
m a t i o n tn t r ansmi t water, the water level would be lowered about 20 feet
while pumping 20 gpm. The specific capacity for such a well would be
1 ijpm per foot of drawdown.

The prccceding discussion of specific capacity has been based upon
the assumption that the water flows through the interstices of a porous
material. In some rock formations, however, much of the flow undoubt-
edly takes place through fissures. This is apt to be the case with lime-
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stone strata, the passageways in this material sometimes assuming large
dimensions, owing to the solvent action of the water.

The effect of these fissures is to increase greatly the capacity of the
material to carry water, and, at the same time, to modify the law of
flow. The flow through large fissures generally is turbulent, instead of
laminar as in most granular materials, and the resistance to flow will
vary approximately as the square of the velocity, instead of as the first
power. As one result, the yield of a well supplied largely from fissures
will not increase at the same rate as the lowering of the water in the
well, but more slowly.

Withdrawals of ground water are accompanied by a general lower-
ing of the water table or artesian pressure, a cone of depression grad-
ually spreading in all directions from the center of pumping. The di-
mensions of this cone are dependent upon the permeability of the
water-bearing formation and the quantity of water withdrawn.

When pumping from a well ceases, the water level in the well rises
toward its original level. The rate of recovery of a given well, like its
drawdown, is dependent upon the hydrologic characteristics of the
aquifer, and the rate and duration of pumping. The two hydrologic
characteristics that govern the rates of drawdown and recovery are the
coefficient of transmissibility and the coefficient of storage. The coeffi-
cient of transmissibility, a function of permeability, is a measure of the
ability of a formation to transmit water. It is expressed as the number
of gallons that will move in 1 day through a section of the aquifer 1
mile wide and having a height equal to the saturated thickness of the
aquifer under a hydraulic gradient of 1 foot per mile, under prevai l ing
conditions of water temperature, density, and viscosity. The coefficient
of storage, which for water-table conditions is essential ly the same as the
specific yield of an aquifer , is the amoun t of water, expressed us a frac-
tion of a cubic foot, that is released from a vertical column of the
aquifer having a height equal to the saturated thickness of the aquifer
and a base of 1 square foot when the head on the aqu i f e r is lowered
1 foot. T^e coefficient of storage under artesian conditions represents
water squeezed out of the rock, and also a slight expansion of the water
itself, as the head is lowered, rather than water drained by gravi tv from
interstices. Thus it is much smaller—generally hundreds of times
smaller—under artesian than under water-table conditions.

W.itcr-Bearing Properties of Rocks

Rocks may be considered to have two water-bearing characteristics,
storage capacity and transmission capacity. The storage capacity of a
rock depends upon the number and size of the openings and the s ta te
of confinement. The transmission capacity is dependent upon the size
of the openings and their degree of interconnection.

__i
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The fo l lowing discussion considers these properties of the three prin-
cipal rock types:

I C N K O U S ROCKS

Igneous rocks arc those produced by the cooling and solidifying of
molten mater ia l t ha t has risen from depth through fissures formed in
the weaker parts in the earth's crust. The portion of molten material
tha t solidifies before reaching the earth 's surface forms intrusive rocks,
whereas the portion that solidifies af ter reaching the earth's surface
forms extrusive or volcanic rocks. In addition to this classification by
origin, igneous rocks are subdivided according lo their texture and min-
eral composition.

In most igneous rocks, ground water occurs in fractures developed by
the contraction of the rocks as they cooled, or by subsequent earth
movements. The fractures may be isolated or may form a crisscross pat-
tern. The size of these fractures and their degree of interconnection
control the yield of wells in these rocks. Owing to the weight of the
overlying rock, the fractures decrease in size and number with increas-
ing depth, and wells in such rocks usually produce l i t t le water from
depths greater than 400 or 500 feet.

Some igneous rocks conta in smal l openings developed during the
process of sol idif icat ion. These small cavities produced by steam or
gaseous m a t e r i a l escaping from the cooling material are called intcr-
crvstal spaces and vesicles. Where vesicular igneous rocks are found,
la rge-yie ld wells and springs arc common—for example, the large springs
issuing from ves icular basa l t along the .Snake River in Idaho. In such
areas the depth and yie ld of wells me dependent upon the depth and
th i cknes s of the ves icu la r horizon, ra ther than the chance interception
of a f racture .

As few igneous rocks are f o u n d in East Tennessee, they arc. of no
impor tance as aquifers .

MiiTAMORriuc ROCKS

Mctamorphic rocks are formed by the a l t e r a t i o n , due to ext reme
t e m p e r a t u r e and pressure, of igneous , sed imentary , or o the r mctamor-
; j h i c ro ;ks . D i f f e r e n t degrees of m e i a m o r p h i s m produce d i f f e r en t types
of rock. In r e s i s t an t mc tamorph ic rocks, such as quar tz i te and gneiss,
the a m o u n t of ava i lab le water is dependent upon the size, number, and
i n t e r c o n n e c t i o n of the f r ac tu res . Q u a n t i t i e s of water suff ic ient for
domest ic use arc u s u a l l y encountered in the first few hundred feet of
d r i l l i n g . Larger q u a n t i t i e s of water arc developed along permanent
streams. Ground water occurs in marble (metamorphosed limestone) as
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it does in ordinary limestone, which is discussed under sed imenta ry
rocks.

In less resistant metamorphic rocks also, such as slates and schists,
ground water occurs in fractures. These roeks f r e q u e n t l y have a deep
mantle of soil overlying them t h a t is permeable enough to permit the
downward percolation of water. Domestic wa te r suppl ies usua l ly can
be derived from wells dug to the soil-bedrock contact. Where it is
necessary to drill a well in to the bedrock, smal l q u a n t i t i e s of water are
usually obtained from fractures. Wells in these roeks are u s u a l l y not as
deep as wells in the more resistant types of metamorphic and igneous
rocks.

In East Tennessee, metamorphic rocks are restricted to the Blue
Ridge province. They are of only local importance as aquifers.

SEDIMENTARY ROCKS

Sedimentary rocks are formed by the weathering of igneous, meta-
morphic, and other sedimentary rocks and the subsequent transporta-
tion and deposition of the weathered products. These rocks provide
storage for large amounts of ground water.

Unconsolidatcd sediments, such as gravel, sand, sil t , clay, and mix-
tures of these materials, vary in their water-bearing properties but on
the whole include the most important aquifers in the world, though not
in East Tennessee. Well-sorted gravel deposits are excellent aquifers.
Wells in these deposits f requent ly yield water at rates of thousands of
gallons per minute. Sand that is well sorted and not too fine grained
also makes a good aquifer. Deposits of gravel or sand tha t conta in much
clay or silt yield l i t t l e water to wells. Si l t and clay are poor a q u i f e r s
and generally act as confining beds ra the r than a q u i f e r s in series of un-
consolidated rocks.

In East Tennessee, unconsolidated sediments arc found p r i n c i p a l l v
along streams. As these deposits are usua l ly q u i t e t h i n , t h e v arc of l i t t l e
importance as sources of water.

Consolidated sediments, such as l imestone, dolomite , shale , and sand-
stone, also are qui te variable in their water-bearing properties. As most
of East Tennessee is under la in by consolidated sed imenta ry rocks, t h e v
arc the most impor t an t a q u i f e r s of the area.

The openings in which ground wa te r is f o u n d in l i m e s t o n e and dolo
m i t e may be classif ied as to or ig in i n t o p r imary and secondary tvpes ,
or those formed at the t ime the containing rock i t s e l f was formed and
those which had a later origin. Secondary openings l a r g e l y control the
movement of ground water in the carbonate rocks of Eas t Tennessee.
These openings, mainly fractures and openings a long bedding p lanes ,
permit the entrance of chemically reactive water, which can m o d i f y

J
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profoundly the size and shape of the openings through which it passes.
Because the acidity of water moving through limestone decreases as
calcium carbonate is dissolved, the rate of solution decreases with depth.
This results in the enlargement of fractures by solution near the surface,
and, under certain conditions, in the closing of fractures by precipita-
tion at depth.

The yield of veils in limestone is dependent upon the size and
number of solution cavities encountered in drilling. It is known, from
records of water wells and other borings in East Tennessee, that solu-
tion cavities containing water are present at depths of as much as 900
to 1,000 feet below the surface. However, most of such openings usually
are confined to the first 350 feet. If sufficient water is not obtained in
350 feet of drilling, it generally is not advisable to drill deeper, as the
chance of obtaining additional water decreases with depth.

The problem of determining the location for a well to be drilled
into a limestone or dolomite then becomes one of predicting the pre-
sence of solution cavities. There is no positive way to locate these cavi-
ties except by drilling.

Many sinkholes caused by the collapse of caverns may be found in
areas where extensive solution of the underlying limestone has taken
place. In such areas, few surface streams are found. Most of the drain-
age is through a well-developed underground drainage system, and the
water table is likely to be deeper than in other areas. The reason for
this is that the subsurface drainage pattern is so well developed that
water falling on the surface quickly percolates downward to the sub-
surface drainage system where it moves rapidly in solution channels
laterally to points of discharge. Such systems drain the water so rapidly
that l i t t l e is retained in storage above the grade of the subsurface drain-
age. In areas where subsurface drainage is not so well developed, water
is held in storage f o r a longer time before discharging.

There is evidence that solution has been more active near perennial
streams than elsewhere. Industries close to rivers are more successful
in obtaining large supplies of ground water than those in other loca-
tions. It is possible tha t , in some places, solution along zones of weak-
ness in the rocks has determined the location of- the stream. In any
event, it is probable that in many places solution channels arc con-
nected A \ i : h sur fare s t reams and t h a t these connections allow river
water to f l o w into wells.

Shale is formed by the compaction and consolidation of sediments
composed chiefly of particles of clay or silt size. Shales have very l i t t le
primary pore space, and, unless secondary openings are formed by frac-
tu r ing , will yield very little water to wells. The rocks of East Tennes-
see have been folded and faulted extensively, hence, shales that are
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hard and brit t le enough to support fractures are among the better
aquifers of the area.

Shales containing appreciable quantities of calcium carbonate yield
more water than noncalcareous shales, as the fractures in such rock are
susceptible to enlargement by the solvent action of water. In general,
fractures in shale are much more closely spaced than those in limestone
and dolomite. As a result , the hydrologic properties of shales are rela-
tively uniform and practically all wells drilled in shale in East Tennes-
see yield water at moderate depths.

Sandstones and noncalcareous shales are composed of particles of
minerals and rock more or less firmly cemented together. Rocks of these
types found in East Tennessee contain practically no primary openings.
Openings capable of transmitting water are secondary and consist of
joints and other fractures formed after the sediments were deposited.
Unlike limestone, dolomite, and calcareous shale, the openings in sand-
stone are not readily susceptible to enlargement by solution by water.
Sandstones are not as widely distributed in East Tennessee as limestones,
dolomites, and calcareous shales. However, rocks of this type, because
of fracturing, will usually yield small supplies of water.

In an attempt to evaluate quantitatively the water-bearing properties
of the various rock types, well data collected during the investigation
were analyzed as follows:

All wells were grouped according to the geologic formation into
which they were drilled. The wells in each formation were grouped
according to depth. This information was plotted on coordinate paper,
with cumulative frequency of occurrence as the ordinatc and depth as
the abscissa. It was observed that similar curves were obtained from
well data for formations that were similar in their physical properties.
Therefore, the wells were regrouped into three classes—calcareous shale,
noncalcareous shale and sandstone, and limestone and dolomite—and
reanalyzed. Data summarized from curves for these three rock types arc
shown in table 5.

Table 5 indicates that the chance of obtaining a domestic supply
from a well within the first 100 feet is about 30 percent better in forma-
tions composed predominantly of calcareous shale than in limestone or
dolomite. If a choice were to be made between a calcareous shale and a
noncalcareous shale or sandstone, the chances of obtaining water in the
first 100 feet are reduced to about a 5-perccnt difference in favor of the
calcareous" shale location. The curve for the noncalcareous shale-sand-
stone aquifers is less reliable than the curves for the other two aquifers,
because fewer wells were available for analvsis.
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TABLE 5.-FREQUENCY DISTRIBUTION OF DEPTHS OF SUCCESSFUL WELLS
IN VARIOUS TYPES OF AQUIFERS IN EAST TENNESSEE
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Type of
aqui fe r

Calcareous shale

Xoncalcareous shale
and sands tone

Limestone and
dolomite

Number
of wells
analyzed

1 , 0 2 2

236

1,974

j Percent of
Type of
aquifer

Calcareous shale

Xoncalcarcous shale
and sandstone

Limestone and
dolomite

wells deeper
than 150 feet

10

12

29

Percent of
wells deeper
than 50 feet

50

52

77

Percent of
wells deeper
than 200 feet

7

8

18

Percent of
wells deeper
than 100 feet

17

22

48

Percent of
wells deeper
than 300 feet

3

4

9

Development and Utilization

WELLS

There are four general types of wells: dug, bored, driven, and
drilled. Dug wells are open holes, 24 inches or more in diameter. In
areas of th ick res iduum these wells commonly obtain water at the resi-
duum-bedrock contact. In valleys water may be obtained from them at
relat ively shallow depths; in upland areas dug veils may be more than
100 feet deep. Dug wells commonly are used for rural domestic sup-
plies.

In a l l u v i a l deposits wells 2 or 3 inches in diameter may be bored
wi th a h a n d auger. The recent development of small power augers has
made it possible to bore larger wells into some consolidated rocks. Few
veil dr i l lers use power angers; conventional types of well-dri l l ing equip-
ment are considered more sat isfactory.

Dr iven or •uc l l -pomt wells are used to ob ta in s m a l l q u a n t i t i e s of
wa te r at shal low depths in unconsoi idated mater ia l . Such a well con-
sists of a well point on the end of a pipe vhich is driven into the
ground. The well point is perforated and serves as the well screen.

Dri l led wells are the most common, because they can be drilled to
any size and depth in either unconsoiidated or consolidated material.
There are three principal methods of drilling wells: percussion drilling,
ro tary dr i l l ing , and jetting.

J

The percussion drilling machine or rig is f requent ly called the cable-
tool, churn, or solid-tool rig. In this method of drilling, a string of tools
which may weigh a thousand pounds or more is suspended by a cable
or rope and raised and dropped to produce a cut t ing or drill ing action
at the bottom of the hole. The loose material is removed by a bucket
having a flap valve in the bottom, vhich is lowered into the hole. 11 is
frequently necessary to drive casing after drilling 5 or 10 feet in uncon-
soiidated material to prevent the hole from collapsing. In harder rocks
casing generally is not used except between the surface and bedrock, or
in zones of caving rocks or poor-quality water.

Rotary drilling rigs are used in both consolidated and unconsoii-
dated formations. The drilling equipment consists of a s t r ing of hol low
steel rods upon the end of which is a cutting bit. The bit may be any
one of several types, depending on the material to be drilled. With the
weight of the rods bearing on the bit, the rods are rotated by mechani-
cal means and water or drilling mud is forced clown through the open
drill stem and discharged at the end of the bit. The fluid then rises to
the surface between the outside of the drill stem and the inside of the
well carrying small particles of drilled material with it. In unconsoii-
dated material, a drilling mud is used instead of water to keep the
hydraulic pressure in the open hole great enough to prevent the sides
from caving. Rotary drilling of water veils is done chiefly in areas
underlain by unconsoiidated rock. In consolidated rock the cable-tool
rig is preferred.

Jetting rigs use the same hydraulic circulating principle as rotary
rigs. The method of drilling differs, in that the rotary rigs have me-
chanical means to rotate the bit and drill stem. The j e t t i n g rig uses a
similar string of tools, but the tools and bit arc moved back and fo r th
by hand. The tools are also moved up and down by machine to enable
the bit to cut new material. These rigs are used only in unconsoiidated
material.

Many wells, after being put down, are "developed" to increase their
yield. Although •"development work is usual ly restricted to wells d r i l l ed
in unconsoiidated rocks, some work has been done on developing rock
wells. Carr (1942) describes methods for developing wells dril led in
shale which increased yields as much as 100 percent. The walls of wells
were cleaned by vigorous scrubbing with wire brushes, wh ich e f fec t ive ly
removed part icles of shale tha t had prevented free ent ry of water. Al-
though these methods have not been used in East Tennessee, such
treatment might improve the yield of many wells in shale.

One of the most common methods used in developing wells employs
compressed air. Development by air consists of intermit tent ly releasing
large volumes of compressed air into the well to produce a surging ac- •
don. The surging causes a change in pressure on the sides of die well.
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Openings tha t have become blocked by particles plastered on the sides
of the well by the action of dri l l ing tools f r e q u e n t l y are removed by
the surging. The sand and clay that are frequently found in solution
cavities in limestone may also be removed by this method.

Another common method of surging wells is by use of a surge
plunger, a loosely fi t t ing piston attached to a drill stem, which is raised
and lowered in the hole by means of the dr i l l ing action of the rig.

Turbine pumps also can be used to develop wells. The well is
pumped intermittently, causing a surging effect which removes shale
particles or other fine mater ial clogging the openings.

At temp t s are sometimes made to develop rock wells by means of
explosives. This method is h i g h l y effect ive and commonly used in a
few places, and in East Tennessee it has been found to increase the
yield of a well only rarely.

In the oil indust ry , and to a lesser extent in the water well industry
(Andersen, 19-16), wells in limestone have been treated with acid to
increase their yields by enlarging the openings in the rock. Acid is
forced into the well and allowed to react with the limestone. It fre-
quen t ly contains an inh ib i to r to prevent its act ing on the well casing
and pump. Varying degrees of success have been obtained, but expen-
sive equ ipment and trained personnel arc required to acidi/c a. well
properly.

SPRINGS

Springs are one of the major natural means of ground-water dis-
charge. Mcin/.er (192"b) has discussed the various characteristics by
which springs may be classified. In his report springs are classified on
the basis of the character of the openings from which the water emerges,
the rock structure, and the forces that bring the water to the surface.

With respect to the character of openings through which the water
issues, there are three classes of springs—seepage or f i l t rat ion springs,
f r a c t u r e springs, and t u b u l a r springs. All these di f ferent types of springs
grade i n t o one another .

A seepage spring, or fil tration spring, is one whose water percolates
from n u m e r o u s small openings. M a n y of these springs have a very
^.nall discharge. The term seepage spr ing is o f t e n l i m i t e d to springs of
small discharge; the term f i l t ra t ion spring may be applied wi thout limi-
t a t i o n as to yield.

In fracture and tubular springs, the water flows from relatively large
openings in the rocks. The term fracture spring is used where the open-
ing or openings consist of joints or other fractures. The term tubular
springs is used where the opening or openings consist of more or less
rounded channels, such as solution passages in limestone.

With respect to the rock structure and the forces that b r ing the
water to the surface, springs may be divided in to two classes-gravity
springs and artesian springs. Gravity springs arc divided into depression
springs and contact springs. A depression spring is one whose water
flows to the surface from permeable mater ia l because the land surface
extends to or below the water table. A contact spring is one whose water
flows to the surface at the contact of two mater ia l s of different perme-
abilities. An ar tes ian spring is one whose wate r issues under pressure
through some opening in the conf in ing bed tha t overlies the aqu i f e r .

The way in which a spring can be developed depends upon its typo.
The only development t h a t can l ie made of f r a c t u r e nr t u b u l a r spr ings
is the const ruct ion of a s a n i t a r y reservoir to catch ;md hold the dis-
charging water. The yield of seepage springs can f requent ly be con-
centrated and increased by constructing in f i l t r a t ion galleries along the
lines of spring discharge. In cither case, the most important considera-
tions are the construction of sanitary reservoirs at the point of spring
discharge and the exclusion of polluted surface water from the reser-
voir.

Chemical Quality

No natural water is chemically pure. Rainwater fa l l ing through the
atmosphere dissolves gases, such as carbon dioxide, and mineral sub-
stances, such as sodium chloride from salt spray. However, the amount
of inorganic material dissolved is usually very small.

When rainwater with its slight mineral content reaches the ground,
i t i m m e d i a t e l y begins to a t t a c k the rocks upon which i t f a l l s . Tin-
length of time that water is in contact with the rocks, its temperature, and
its pressure arc factors in the solvent action of water. The absorption
of carbonic acid by water, both w h i l e it is f a l l ing through the air and
while it is passing thorugh humus and the upper layer of soil, greatly
increases the water's ability to dissolve rocks.

Chemical analyses of water are made to de t e rmine the charac ter
and amount of m i n e r a l mat te r t h a t the water c o n t a i n s . O r d i n a r i l y , a
water analysis is a statement of the amounts of silica, iron, calcium.
magnesium, sodium, potassium, bicarbonate, carbonate, s u l f a t e , chloride,
n i t r a t e , and , o f t e n f luor idc in the water , as we l l as i ts pi I , h a r d n e s s , and
specific conductance. The amounts arc usual ly expressed in part1, pi r
mill ion (ppm), except the specific conductance, which is expressed in
micromhos at 23°C., and the pH, which is the logarithm of the recipro-
cal of the hydrogen-ion concentrat ion.

Chemical analyses were made by the U. S. Geological Survey of 312
water samples collected from wells and springs in East Tennessee. These
data arc listed in the sections on the ind iv idua l counties. The general
location of each source is given in the well and spring tables, and a
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more exact location is shown by symbol and number on one of the H
plates included -with this report.

IRON

Iron in small amounts is present in most natural water and some
water contaminated by industrial waste may carry considerable quanti-
ties. One-half ppm is detectable by taste. Water containing more than
0.3 ppm will s ta in fixtures, utensils, and fabrics.

Water having a high iron content favors the growth of the organism
Crenothrix. This organism forms reddish-brown growths that are de-
posited in water pipes, partially clogging them or completely stopping
the flow of water.

CALCIUM

Calcium is one of the soap-consuming elements in water and the
principal scale-forming constituent. In carbonate water calcium forms
a soft scale in boilers or cooking utensils. The addition of lime to
these waters may partially remedy this situation. In sulfate and carbo-
nate sulfate water calcium forms a hard scale. The addition of soda
ash to such waters will reduce the calcium content. Carbonate and
su l fa te water containing calcium are sometimes treated in a preheater
to remove the calcium. The heating of carbonate water results in the
precipitation of calcium carbonate, because the carbonic acid, which
holds the calcium in solution, is volatilized; calcium sulfate is precipi-
tated when su l fa te -water is heated because its solubility decreases with
increase in temperature.

MAGNESIUM

Magnesium is generally present in water that contains calcium but
usual ly in smaller quanti t ies than the calcium. Magnesium carbonate,
which is precipitated by raising the water temperature, forms a soft
scale. Sulfate water containing calcium and magnesium forms a dense,
porcelain-like scale which contrasts with the friable scale formed by
calcium or magnesium carbonate. The other salts of magnesium are
so lub le and do not form scale.

SODIUM AND POTASSIUM

In many analyses, sodium and potassium are not reported separately
because the amoun t of potassium is small. Carbonate and sulfate water
carrying large amounts of sodium and potassium may cause foaming inboilers.

GROUND WATER

CARBONATE AND BICARBONATE

27

Carbonate is not present in appreciable amounts in most natural
water. The carbonate is held in solution as bicarbonate through the
action of carbon dioxide. Water tha t comes from relatively insoluble
rocks may contain less than 10 ppm of bicarbonate. Water from lime-
stone or dolomite frequently contains 100 to 500 ppm of bicarbonate,
although some limestone water may contain much less. Calcium and
magnesium bicarbonates make up the greater part of the dissolved min-
eral matter in many natural waters. Bicarbonate has comparatively l i t t l e
effect upon the domestic use of a water.

SULFATE

Sulfate is derived from various sources in the soil and rock, and from
material added by human agencies—from gypsum, from oxidation of
metallic sulfides or sulfur-bearing organic compounds, or from fer t i l -
izers containing sulfate. Some sulfate in municipal water supplies is
derived from the aluminum sulfate used in treating the water. In mines,
where pyrite (iron sulfide) is exposed to the action of air and water,
the oxidation of sulfide and the formation of sulfuric acid is so ex-
tensive that serious damage to mining equipment and pollution of
streams into which the mine drains may result. Sulfate causes a bitter
taste in water if it is present in excessive quantit ies.

CHLORIDE

Chloride is dissolved in small quantities from rock materials. Sodium
chloride is a characteristic constituent of sewage, and any appreciable
pollution of water by sewage is accompanied by a measurable increase
in chloride. Chloride gives a salty taste to water if present in quantities
greater than a few hundred parts per million.

NITRATE

Nitrate is usual ly derived from the soil. Certain ferti l izers in the
soil may contribute to the nitrate content in water supplies. The nitrate
in most water is considered to be the oxidat ion product of nitrogenous
organic mater ia l . The presence of abnormal quan t i t i e s of n i t r a t e is
f requent ly considered to represent a poor sanitary condit ion. The quan-
tity of nitrate usually found in water has no effect upon the water for
ordinary uses, but high contents may be dangerous to the heal th of
infants.

pH

The pH of water is an expression of its acidity or alkal ini ty. The
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pH is the logarithm of the reciprocal of the hydrogen-ion concentra-
tion. Thus a low value for pH is evidence of a high concentration of
hydrogen ions, or acidity, and a high pH is evidence of a low concen-
t ra t ion of hydrogen ions, or alkalinity. Neutral water has a pH of 7.0.

HARDNESS

Hardness is a characteristic of water that receives considerable at-
t en t i on with reference to domes t i c and indus t r i a l use. Hardness is
caused almost en t i re ly by ca lc ium and magnesium. Other cons t i tuents ,
such as iron, a l u m i n u m , s t ron t ium, barium, zinc, or free acid also cause
hardness. Carbonate and nnncarbona te hardness arc roughly equivalent
to "temporary" and "permanent" hardness. Carbonate hardness, re-
movable by boiling the water, refers to the hardness in equivalence
with carbonate and bicarbonate; noncarbonate hardness, to the re-
mainder of the hardness which cannot be removed by boiling. Total
hardness, or just hardness, is the sum of carbonate and noncarbonate
hardness.

SPECIFIC CONDUCTANCE

Specific conductance, expressed in micromhos at 25°C., is a measure
of the ab i l i ty of a water to conduct a current of electricity. This factor
varies with the concentration and degree of ionization of the different
minerals in solution and with the temperature of the water.

J

ROCK UNITS AND THEIR WATER-BEARING
CHARACTERISTICS

The rock units that underlie East Tennessee are listed in the gen-
eralized section on pages 11-14. The arcal extent of the various f o r m a t i o n s
is shown on plates 1 to 14. These rocks are described in detail by Rod-
gers in part II of this report. Their water-bearing characteristics are
considered in the following pages.

Pre-Cambrian Rocks

CRYSTALLINE COMPLEX

The pre-Cambrian rocks consist of gneiss and schist, partly formed
from rocks of volcanic origin, which occur as stringers or lenses in
granitic rocks. The rocks weather variably; in some places they form
cliffs and in others they are covered with decomposed rock and fair ly
thick soil.

Ground water occurs in fractures in these rocks. Large yields from
wells should not be expected. In the four water samples collected from
these rocks, the mineral content was low and the hardness ranged from
9 to 57 ppm.

Pre-Cambrian (?) Rocks

MOUNT ROGERS VOLCANIC CROI.-I-

The Mount Rogers volcanic group crops out only in the northeast
corner of East Tennessee. It consists of purplish and greenish metavol-
canic rocks, chiefly metarhyolite formed from both tuffs and flows.
Interbedded in the rocks are layers of conglomerate, graywacke, and
nonvolcanic silty shale or slate.

Water in these rocks occurs in fractures. The l imi ted outcrops and
rugged topography make these rocks un impor tan t as aqu i f e r s . Xo w a t e r
samples were collected from them.

OCOEE SERIES

'I lie Ococe series is a body of sedimentary rock several m i l e s t h i c k .
These rocks occur in the Great Smoky M o u n t a i n s and other ranges
along the North Carolina-Tennessee boundary. The Ocoee scries has
been divided i n to the following units: Lowest part of Ococe series,
Great Smoky conglomerate, Nantahala slate, Snowbird formation,
Pigeon siltstone, and Sandsuck shale.

29
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The lowest rocks of the Ococe are of undetermined thickness. The
rocks contain all the types described under the Sandsuck shale and
Pigeon s i l ts tone. Sil tstones and silty shales are most common.

The Great Smoky conglomerate is at least 2,000 feet thick and con-
sists of fine- to medium-grained graywacke sandstone and dark slate.
Locally, conglomerates are important members, but generally they are
rare.

The N a n t a h a l a s la te consists of abou t 2,000 feet of dark-gray to
b l a c k s l a t e and s i l t s tonc . Beds consisting of lenses of graywacke sand-
s tone and conglomerate occur locally. Thin beds of dolomite have been
reported.

The Snowbird formation is the probable equivalent of the Pigeon
siltstone. It consists of sandstone, shale, siltstone, and arkose.

The Pigeon siltstone consists of about 15,000 feet of uniform, massive
dark-green siltstone. Slightly coarser beds of fine-grained sandstone are
common in the lower part of the formation. The lower third or half
of the formation is more quartzitic.

The Sandsuck shale consists of 500 to 4,000 feet of dark silty to
argillaceous shale, usually showing slaty cleavage. Lenses of dark feld-
spathic conglomerate are interbedded in the shale. Also interbedded
are lenses of dark blue-gray silty or sandy dolomite and limestone.

The occurrence of water in rocks of the Ocoee scries is restricted to
fractures formed by joints and cleavage. The yields of wells and springs
are small, but domestic supplies can be obtained at most locations.
Twenty-seven springs issuing from these rocks were scheduled, only one
of which had a yield estimated at more than 100 gpm. Most of the wells
scheduled were dug wells that obtain water at the residuum-bedrock
contact. The amount of ground water developed from these rocks is
small, ns the rugged topography is sui table only for recreational develop-
ments.

Eleven water samples from these rocks were analyzed. The hardness
of water from the Pigeon slate and the rocks of the lowest Ocoee was
greater than 100 ppm, whereas the hardness of water from the Sandsuck
shale and Great Smoky conglomerate was less than 80 ppm.

Cambrian System

LOWER CAMBRIAN SERIES
Chilhoiucc group

The Chilhowce group overlies the Ococe scries and Mount Rogers
volcanic group, or the crysta l l ine complex where the Ococe series is
absent. These rocks form the first mountains east of the Valley and
Ridge province in East Tennessee.

J

ROCK UNITS 3!

Unicoi format ion and Cochran conglomerate.—The Unicoi forma-
tion and the Cochran conglomerate are the lowest un i t s of the Chil-
howce group. These formations are of the same age and are s imilar in
composition, though the Unicoi is more heterogeneous. They consist
of 1,000 to 5,000 feet of coarse feldspathic sandstone and fine conglom-
erate cemented by vitreous quar tz . A few thin beds of reel and purple
shale and siltstone are found in the lower parts of both format ions .
The upper parts of the fo rma t ions are d o m i n a n t l v coarse sandstones.
The sandstones are res is tant to wcathcrinc: and form, ridcrcs; the more

O O '

shaly lower parts of the formations weather more deeply and are
mantled by talus material from nearby ridges.

Ground water occurs in fractures in these rocks. Of six springs
scheduled, only one had a yield estimated to be more than 100 gpm.

Two water samples were collected from the Unicoi formation.
Analyses indicate that the chemical quality of the water is good. Hard-
ness is less than 70 ppm.

Hampton formation and Nichols shale.—The Hampton formation
and the Nichols shale are time equivalents representing two different
depositional environments. The Hampton formation consists of 500 to
2,500 feet of dark silty and sandy shales nncl beds of thick sandstone.
The shales are laminated and contain abundant dctr i tal mica. The
sandstones are normally medium grained, but some are coarse grained
or are conglomeratic. The Nichols shale ranges in thickness from 800
to 1,000 feet and consists largely of laminated dark sil ty, sandy, or
clayey shale containing flakes of detrital mica. Lenses of sandstone are
present in the Nichols shale but are relatively thin. The shale of both
formations weathers deeply and produces a soil ful l of shale chips. The
sandstones are more resistant and commonly form mountain crests.

Ground water occurs in fractures in the sandstone and shale. The
sandstones generally are so tightly cemented with siliceous material t h a t
the beds have no primary porosity. The yields from these formations are
usually lovr. No industr ial water supplies are known to have been de-
veloped from them. Of three springs scheduled in these fo rmat ions ,
only one had a yield of more than 10 gpm.

No water samples were collected from these rocks.
Erwin format ion and equ iva len t rocks.—The F r w i n f o r m a t i o n and

its equivalents , the Hesse sandstone, Murray shale, and Nebo sand-
stone, consist of about 1,000 to 1,500 feet of thick beds of w h i t e quar tz -
cemented sandstone interbedded with bodies of dark-green s i l ty , sandy,
or clayey shale mixed with very fine sandstone and sil tstone. The sand-
stone beds are usually composed of well-rounded, medium-sized grains,
although the grains may range in size from very fine sand to small-peb-
bles. The quartzitic beds of this formation are resistant to weathering



32 GROUND-WATER RESOURCES OF EAST TENNESSEE

and form no soil. Blocks of sandstones are found on the sides and at
the foot of ridges formed by these members. The interbcdded shales
and si l ts toncs arc less resistant to weathering and produce a thin soil
fu l l of shale chips.

The tight siliceous cement that binds the sand grains in these rocks
docs not a l low ground water to move between them. Ground water
is therefore restricted to fractures in the rocks. Eight springs were
scheduled in the Erwin formation and its equivalents , two of which had
yields estimated to be more than 100 gpm. Five of these springs flowed
less than 10 gpm. Few wells have been drilled in these rocks because
of the rugged topography.

N'o water-samples were collected from these rocks.

Slifidy dolomite
The Shady dolomite consists of about 1,000 feet of white pure dolo-

mite and blue-gray silty dolomite. Limestone occurs in the lower part
and a few sandy beds arc found close to the base of the formation. A
thin, persistent layer of argillaceous, shaly dolomite appears in the upper
part. Chert is found throughout the formation but is most common in
the upper part. The Shady dolomite weathers to a deep-yellow clay
low in silt; the clay overlying the dolomite grades into a red-brown soil.
Masses of jasperoid and nodules of iron and manganese oxide are com-
mon in the yellow clay.

Ground water occurs in fractures in the dolomite and limestone.
Three of nine springs scheduled in this formation had an estimated
yield of more than 450 gpm (1 cubic foot per second). Three other
springs had flows of more than 100 gpm. Domestic wells in these rocks
are usua l ly more than 100 feet deep.

Water analyses were made on several samples from this formation.
The hardness ranged from 1G to 170 ppm. Water from the Shady dolo-
mite is slightly better in chemical quali ty than water from some of the
other dolomite formations of East Tennessee.

Rome formation
The Rome formation consists of more than 200 feet of sandstone,

siltstonc, shale, dolomite, and limestone. In the northwest, shale, silt-
stone, and sandstone predominate. In the southeast, dolomite makes
up ha l f the format ion. The color of the f o r m a t i o n varies. Red, maroon,
cine-green, light-green, purple, brown, orange, yellow, and dark-gray
rocks are found. The sandstone and siltstone beds weather to a shallow
residual soil f u l l of shale chips. The carbonate members weather more
deeply and form yellow silty clay residuum and a red-brown soil.

Ground water occurs in fractures in the shale and sandstone and in
solution channels in the dolomite. Thirty-four springs were scheduled
in this formation, 20 of which had yields of less than 10 gpm. Three
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of the springs had yields estimated to be more than 450 gpm. Six
springs had yields estimated to be between 100 and 450 gpm and five
had yields estimated to be between 10 and 100 gpm. Wells are not
common in the Rome formation. Dug wells in the shale members of
this formation are usually about 25 feet deep. The water level in these
wells fluctuates rapidly with precipitation. The formation is a poor
aquifer. No industrial supplies arc developed from it.

The quality of water from the Rome format ion is sat isfactory for
most uses. The hardness of nine samples of water ranged from 7 to 186
ppm. The low values were for water in the noncalcareous shales and
the high values were for water in the calcareous phases of the forma-
tion. One sample had an iron content ot 9.5 ppm and one had 1.2
ppm, but the others contained less than 0.7 ppm.

MIDDLE AND UPPER CAMBRIAN SERIES

Conasauga shale or Conasauga group
The Conasauga shale or Conasauga group consists of three phases.

The northwestern phase is composed largely of shale; the centra! phase
is composed of alternating shale and limestone, and the southeastern
phase, principally of dolomite but with some limestone and shale.

The Conasauga shale is estimated to be about 2,000 feet thick. It
has been so crumpled by folding that its true thickness is unknown. It
consists of light-green, olive-green, and dull-purple shale and layers and
lenses of limestone. The basal part of the formation contains no lime-
stone and the shale is interbeddcd with siltstone. The Conasauga shale
weathers to a thin acid soil with shale chips, except where limestone is
present. The limestone produces a somewhat deeper, richer soil.

Sufficient water for a domestic supply is usual ly obta ined from w e l l s
CO feet deep or less in the Conasauga group. Although the residuum
overlying this group is not thick, dug wells arc common as the highly
fractured shale is easy to dig. Such wells, when dug in topographic lows,
usually encounter water in the first 20 feet. Water levels in the Con-
asauga f luctuate rapidly with ra infa l l . Numerous indus t r i a l supplies are
obtained from the upper part of this group. Wells that yield as much as
200 gpm are not uncommon, but they arc usual ly located close to per-
manent streams or encounter solution cavities developed in l imestone
lenses in the shale. The occurrence of water in small fractures in the
folded shale, which fractures become tighter wi th increasing depth,
makes the drilling of wells deeper than 250 feet inadvisable.

Ground water in the Conasauga shale is restricted to small fractures.
The shale has been so deformed by folding that the fractures form an
interconnected network. Limestone lenses and layers often act as.im-
pervious zones which stop the downward percolation of water. Where

J L
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limestone lenses are exposed, they commonly form spring horizons.
These limestone-shale contacts yield water to many wells.

Sixty-five springs in the Conasauga group were scheduled in this
investigation. Of these all but 15 were estimated to yield more than 10
gpm. Twenty-nine springs had yields estimated at more than 450 gpm.
Most of the large springs are in the upper part of the Conasauga. The
lower part of the group contains less limestone and more siltstone and
is a poorer aquifer.

Water from the Conasauga is generally good. The hardness of water
samples collected ranges from 6 to 266 ppm. The hardness of the water
apparently is related to the amount of limestone in the shale.

Pumpkin Valley shale.—The Pumpkin Valley shale consists of 200 to
400 feet of dull-olive and purple shale and thin beds of siltstone. Shale
of the same type is found in other parts of the Conasauga group but is
interbedded with greener shale.

This formation is one of the poorest aquifers in East Tennessee. The
shale despite being fractured is almost impervious. Only six springs in
this formation were scheduled; all had yields estimated to be less than
10 gpm. Domestic wells in this formation were reported to yield only
small quantities of water.

The hardness of three samples of water was 184, 203, and 240 ppm.
The iron content of two of these samples was more than 1.4 ppm.

Honaker dolomite.—The southeastern phase of the Conasauga group
is represented by the Honaker dolomite, which consists of about 1,300
feet of light and dark, fine- and coarse-grained shaly and massive dolo-
mite and interbedded limestone. The lowest portion of the formation
is very shaly and grades into the red shale and siltstone of the under-
lying Rome formation. The formation weathers to form a deep clay
soil. Chert is common in the residuum derived from the lower portion
of the formation but is almost nonexistent in the residuum from the
upper portion.

Ground water occurs in fractures. In many places the formation has
been severely crumpled by movement along faults. Nineteen springs in
this formation were scheduled; five of these were estimated to flow more
than '150 gpm. Only two of the springs had discharges of less than 10
gpm. .Most wells drilled in this formation for domestic supplies are
more than 100 feet deep. Probably the largest single ground-water de-
velopment in East Tennessee is near Elizabctluon, where pumpnge from
the Honaker dolomite was about 10 million gallons of water a day dur-
ing 1947. The water is obtained from nine wells, one of which is

pumped at the rate of 2,500 gpm. The wells are close to the Watauga
River, which apparently recharges the formation.

The chemical quality of water from the Honaker dolomite is rela-
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lively good. Analyses of water samples collected from 11 locations indi
cate that the hardness ranges from 16 to 326 ppm.

Rutledge limestone.—The Rutledge limestone consists of 100 to 50C
feet of blue massive limestone containing thin layers of silty and dolo
mitic material. A dark crystalline dolomite usually replaces the lime
stone ai the top of the formation. The limestone and dolomite weathei
to produce an orange-red to red fairly deep soil which contains nc
chert.

Ground water is restricted to fractures in the rocks. No springs ir
this formation were scheduled but some undoubtedly exist. Most do
mestic wells are deeper than 100 feet. No industrial water supplies arc
known to have been developed.

No water samples were collected from this formation. It is probabh
that water would be similar in quality to water from other limestone!
in the Conasauga group.

Rogersville shale.—The Rogersville shale consists of light-green, olive
green, and purple shale up to 250 feet thick. This formation is noi
present in all parts of East Tennessee; it is restricted to parts of tht
central phase of the Conasauga group. Near the top of the formation
a limestone is usually found. The Rogersville shale weathers to a thir
acid soil containing shale chips. The bright-green color of the weath
ered shale is characteristic of the formation.

Ground water occurs in fractures in the shale. The high clay con-
tent of the shale prevents it from being a productive aquifer. Only ont
spring, which had a yield of less than 100 gpm, was scheduled. Domes-
tic wells derive water from these rocks, but no large-yield wells are
known.

An analysis of one water sample from this formation showed a hard
ness of 259 ppm.

Maryville limestone.—The Maryville limestone consists of 250 to 65f
feet of massive blue limestone and irregular layers of silty dolomite
Locally, the base of the Maryville limestone is a dark crystalline dolo
mite. Th"e limestone of the formation becomes more silty near the top
The formation weathers to a red or orange-red soil free of chert.

Ground water occurs in fractures and along bedding planes in thc
limcstone. Four springs in this formation that were scheduled had
yields estimated to exceed 10 gpm, but on ly one was es t imated to vicM
more than 450 gpm. Wells drilled for domestic supplies usual ly exceed
100 feet in depth. No large-yield wells are known.

The analysis of one water sample collected from this formation in-
dicates that the water is of good quality. The hardness was 105 ppm.

Nolichucky shale.-The Nolichucky shale, 400 to 750 feet thick, con-
sists of light-green, olive-green, and purple shale. Locally, lenses and
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beds of limestone occur. The purple shale contains more silt than the
green shale. The formation weathers to a thin acid soil full of shale
chips.

The one water sample collected from the Nolichucky shale was of
good quality and had a hardness of 123 ppm.

Maynardvilie limestone m«mfi<rr._Thc Maynardvillc limestone member of
the Nolichucky shale consists of 150 to 350 feet of massive blue lime-
stone, with thin irregular layers of silty dolomite. Imcrbcdded in the
limestone are layers of oolitic limestone and some edgewise conglom-
erate. The member weathers to a deep orange-red or red chert-free soil.

The occurrence of water in these rocks is restricted to solution chan-
nels developed along fractures and bedding planes. Three of five
scheduled springs from this member were estimated to have yields of
more than 450 gpm. Springs generally appear at the base of the
Maynardvilie limestone member, indicating that the part of the No-
lichucky shale below is less permeable. Domestic water supplies from
wells in this member are usually obtained in the first 150 feet of drill-
ing. Wells of moderately large yield are developed from the lower por-
tion of this member where it lies within 300 feet of the surface.

An analysis of water from one spring issuing from the Maynardvilie
indicates that the water is of good chemical quality. The hardness was
105 ppm.

Cambrian and Ordovician Systems

UPPER CAMBRIAN AND LOWER ORDOVICIAN SERIES

Knox dolomite or Knox group
The Knox dolomite or Knox group, which underlies more of East

Tennessee than any other similar unit, is the most important aquifer in
the area. This uni t changes from a cherty dolomite in the northwest
side of the valley to an essentially chert-free limestone in the southeast
side of the valley. Detailed geologic work on the dolomitic phases of
the Knox has resulted in its subdivision into numerous formations
(table 4). Where such work has been done the Knox is considered a

group; elsewhere it is considered a formation.
The Knox, where undivided, consists of 2,500 to 3,500 feet of thick-

bedded siliceous dolomite and intcrbeddcd limestone. A quartz-sand-
stone zone about 700 feet above the base of the formation is the boun-
dary between Cambrian and Ordovician rocks in the Knox. The Knox
weathers to produce a thick residual clay which commonly accumulates
to thickness of more than 100 feet. Chert in the dolomite is resistant
to weathering and is scattered through and over the clay residuum. The
soil overlying the Knox is generally good.
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The occurrence of water in the Knox dolomite is controlled by frac-
tures that arc usually enlarged by solution. The Knox is one of the
most competent strata in East Tennessee and has been fractured as a
result of folding and faulting. The fracture pattern of joints is u s u a l l y
hidden by the deep residuum overlying the format ion and cannot be
used as a guide in locating well sites. However, general areas that
contain more fractures due to greater crustal deformation can be de-
lineated. The yield of wells in such areas is usua l ly large. Genera l ly ,
the largest fractures arc found in the first few hundred feet of dr i l l ing.
Attempts to obtain larger yields by drilling excessively deep wells have
usually been unsuccessful. Where wells have penetrated major thrust
faults in the Knox dolomite at depths greater than 350 feet, the faul t
zones have been tightly cemented by secondary calcite, and little water
has been obtained.

During field investigations in East Tennessee 416 springs issuing
from the Knox dolomite were inventoried. Of these, SG were estimated
to yield more than 450 gpm and 82 were estimated to yield between
100 and 450 gpm. The relatively high yield of these springs and their
wide geographic distribution indicate that the Knox dolomite is a good
aquifer.

The yields of wells in this formation are unpredictable, as they arc
in many aquifers consisting of carbonate rocks. Dry wells are not un-
known but are less common than wells that yield more than 100 gpm.
Many industrial wells in the Knox, yielding several hundred gallons per
minute, are located near permanent streams. In such locations, the
temperature and chemical quality of the water indicate that many of
these wells obtain water from the streams. Even in favorable locations,
wells have low yields if the rocks are not fractured.

In areas characterized by many sinkholes and few surface streams,
wells are generally deep. The well-developed solution pat tern t h a t
drains these areas is nearly everywhere more than 100 feet below th(
land surface, and many domestic wells arc more than 300 fort deep
In such areas, many of the inhabitants use cisterns.

The deep clay residuum overlying the Knox dolomite supplies warn
to many domestic dug wells. Chert in the residuum, which often ac-
cumulates in definite zones and layers, forms permeable zones. If no
chert is encountered when a well is dug, the well is extended down t<>
bedrock, where water is almost always found. In the f a l l , m a n y of
these wells go dry. The rapid rise of water in wells shortly af te r a
heavy rain indicates that the recharge area of the aquifer is close by.

The quality of water from wells and springs in the Knox dolomite
is similar to that from other carbonate aquifers. The hardness, which
is usually the most objectionable characteristic, ranges from about 50
to 250 ppm. The hardness of water varies with the seasons. In late
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summer and fal l , when ground-water recharge is low, the -water con-
t a i n s more dissolved solids than in wet weather, when ground-water re-
charge is high. Water from the residuum overlying the Knox is softer
i l i nn water from the bedrock nnd generally lias a pH of less than 7.

Copper Ridge dolomite.—The Copper Ridge dolomite consists of
900 to 1,100 feet of dark crystall ine, knotty dolomite interbcddcd with
l ight-Cray fine-grained dolomite. Asphnlt ic material accounts for the
dark color. Limestone beds are vir tual ly unknown, except near rocks
of the Conocochcaguc limestone to the southeast. Layers of dolomitic
sandstone occur near the top and, locally in the cast, near the base, but
rarely in the rest of the formation. Dark chert nodules and thin layers
of oolitic chert" are common. Thicker layers of light-colored oolitic
chert are diagnostic of the upper portion of the formation. Weathering
produces a reddish-orange to dark-red clay residuum that contains much
dark jagged, rough chert.

Ground water in this formation is restricted to fractures and bed-
ding-plane openings. Sixteen of 94 springs scheduled in this formation
had yields estimated at more than 450 gpm. Sixty-four springs had
yields estimated at more than 10 gpm. The yields of wells in this forma-
t ion are dependent upon the size and number of fractures encountered
in drilling-. Many domestic wells nnd a few low-yield industrial wells
obtain water from this formation.

Hardness ranged from 24 to 396 ppm in water samples collected
from 14 locations in the Copper Ridge dolomite. Most of the samples,
however, had a hardness of less than ISO ppm. The water sample hav-
ing a hardness of 24 ppm was from a dug well.

Conococheague limestone.— The Conococheague limestone is the
eastern equivalent of the Copper Ridge dolomite. This formation is
about 1,100 feet thick and consists of dark-blue-wcathering limestone
and thin layers of silty light-gray dolomite. Beds of crossbedded coarse-
grained sandstone arejound near the top and base of the formation.
Dark chert nodules occur in the limestone but are more apparent in the
residuum overlying the formation along with light-colored angular
chert^ Blocks of sandstone are found in the residuum overlying the
sandstone beds. The clay residuum grades upward to a deep orange-
red to dark-red soil.

Fractures control the occurrence of ground water in this formation.
Onlv six springs were scheduled, none of which had yields estimated
at more than 100 gpm. Five, however, had yields estimated at more
than 10 gpm. The aquifer supplies many domestic and a few industrial
wells.

Chepultepec dolomite.-The Chepultepec dolomite consists of 700 to
750 feet of light-colored well-bedded fine- to medium-grained dolomite
including occasional layers of silty dolomite and dark dolomite. Sand-
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stone layers up to 10 feet th ick arc usua l ly found in the lower th i rd of
the formation. Chert nodules arc common in the dolomite , e s p e c i a l l y
in certain layers. Weathering of the fo rmat ion produces a clav c o n t a i n -
ing a porous, locally massive, light-colored and fine-grained chert of
dull luster. The weathering of the basal sand members produces b l o c k *
of sandstone.

Ground water occurs in fractures in the Chepul tepec d o l o m i t e - and
in the thicker sandstone layers in the lower th i rd of the f o r m a t i o n .
These sandstones produce some water , but only domestic and smal l in-
dustrial water supplies can be developed from them. Of 30 spr ings
scheduled in the Chepultepec dolomite, only two had discharges thru
were estimated in excess of 450 gpm. Twenty-three of the springs were
estimated to flow less than 100 gpm. Wells drilled in this fo rmat ion
generally yield water supplies adequate for domestic use. Yields in ex-
cess of 100 gpm are not common.

Three water samples were collected from the Chepultepec dolomite.
The hardness of these samples was 88, 103, and 151 ppm. As in waters
from other formations of the Knox group, hardness is the most unde-
sirable characteristic.

Longvicw dolomite.—The Longvicw dolomite consists of about 250
feet of well-bedded, fine- to medium-grained dolomite. In the upper
half of the formation the dolomite is commonly intcrbcddcd with a
light-gray to brown fine-grained limestone. Sand is common as isolated
grains in some beds and, locally, forms beds a few inches thick. Weath-
ering of the siliceous beds in the Longview dolomite produces larjjc
blocks of light-colored massive fine-grained chert that arc rarely porous.
This chert, which occurs in the soil and clay of the weathered Long-
view dolomite, is diagnostic of the formation.

As in the other formations of the Knox group, ground water occurs
in fractures in the moderately soluble dolomite. Analyses were made of
six samples of ground water from the Longview dolomite, which ind i -
cated a hardness of 20 to 199 ppm.

Kingsport formation.—The Kingsport formation, which lies immedi -
ately above the Longview dolomite, consists of about 200 feet of massive
light-colored dolomite. Parts of the formation are slightly darker ,
coarser, and better bedded. Near the base is u sua l ly found about 50
feet of light-gray to brown limestone containing l i t t l e do lomi te except
where the limestone has been altered to dolomite since deposition. The
Kingsport formation weathers to form a l ight-tan to dark-orange resi-
dual clay containing chert. The clay grades upward to a thick chcr ty
soil. The weathered chert is blocky and white but is usually iron
stained and appears porous.

The thinness of the Kingsport, which has a narrow outcrop belt
because the beds dip steeply, prevents it from being an important
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aquifer . As in other carbonate rocks, water occurs in fractures. During
field investigations eight springs from this formation were scheduled.
Of these, two were estimated to yield more than 450 gpm. The wells
scheduled were all domestic, but it may be possible to develop small
indus t r ia l or municipal supplies from these rocks. Wells for industrial
or municipal supplies should be located as near as practicable to per-
manent streams. Most wells in the Kingsport formation have to be
drilled deeper than 100 feet to obtain a supply. As the size and num-
ber of fractures decrease with depth, it is usually not advisable to drill
deeper than 350 feet.

Analyses o f_ four water samples collected from the Kingsport forma-
tion indicate t ha t the water is of good qual i ty except for hardness.
The hardness ranged from 102 to 198 ppm.

Mascot dolomite.—Where the Knox group is fully subdivided, the
Mascot dolomite is the uppermost formation. The Mascot consists of
400 to 800 feet of well-bedded light-gray dolomite. The lower portion
of the formation is somewhat darker in color and coarser in texture
than the upper portion. Thin beds of gray limestone, which weathers
blue, are quite common in the southeastern outcrops, whereas in the
northwestern outcrops they occur only locally. The upper part of the
format ion is usually more siliceous than the lower part , but in places
the lower part also is very siliceous. The Mascot dolomite weathers to
a residual clay that grades upward to a light-tan to dark-orange soil.
The chert produced by weathering of the siliceous members accumu-
lates in the clay and in the surface soil. This accumulation of chert
retards erosion and accounts for the scarcity of outcrops.

Ground water occurs in fractures in these rocks. Of 37 springs
inventoried that issued from the Mascot dolomite, 11 had yields esti-
mated in excess of 450 gpm. Only 10 of the springs yielded less than
10 gpm. Wells are successful only if fractures are encountered. Do-
mestic wells usual ly must be drilled deeper than 100 feet to obtain
nn adequate water supply, but dr i l l ing deeper than 350 feet generally
is not worthwhile.

In chemical analyses of four water samples collected from sources
in the Mascot dolomite the hardness ranged from 101 to 2SO ppm.

Xcwala f o r m a t i o n . — I n areas where the Kingsport format ion and the
Mascot d o l o n i i i u have not been divided, the name Ncwala formation is
applied to these rocks. This formation has been described as that por-
t i o n of the Knox dolomite overlying the Longview dolomite. It weathers
to produce a clay soil con ta in ing massive chert.

The occurrence and chemical qual i ty of ground water in this for-
mat ion arc similar to those in the Mascot dolomite and Kingsport
formation.
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Jonesboro limestone.—The Jonesboro limestone is about 2,000 feet
thick and represents the limestone phase of the Ordovician part of the
Knox group. Less work has been done in subdividing the Knox group
in the southeast limestone phase than in the northwest dolomite phase.
The Jonesboro limestone is a pure, massive dark-blue-weathering lime-
stone containing thin layers of silty dolomite. Sandstone beds occur
in the lower 400 feet. Thin sandstone layers also occur in the lower
part of the upper third of this formation. Chert is rare, even in the
residuum. The limestone weathers to a deep residual clay which forms
red- to orange-colored soil. Where sandstone beds were present,
weathered blocks of sandstone are found in the soil.

Ground water occurs in fractures in this formation. Of 13 springs
scheduled, all had yields estimated in excess of 10 gpm, but only 4
had yields estimated in excess of 100 gpm. Most of the wells drilled in
this formation furnish domestic supplies. Under favorable conditions,
industrial or municipal supplies may be obtained.

Two water samples were collected from this formation. The hard-
ness was high in both (183 and 212 ppm), but other chemical charac-
teristics were not objectionable.

Ordovician System

MIDDLE ORDOVICIAN SERIES

Lower and middle parts of Cliickninauga limestone
The lower and middle parts of the Chickamauga limestone have

been divided into several uni ts in some locations. In others, they have
been mapped as one unit.

These rocks consist of blue-weathering limestone, which is generally
fine grained, fairly light colored, and slightly silty and which contains
scattered, though locally abundant, fossils. About 100 feet below the
upper part of the Chickamauga limestone are two persistent beds of
altered volcanic ash a foot or more thick. Greenish chert, 1 or 2 inches
thick, underlies each of the ash beds. The lower and middle parts of
the Chickamauga l imestone produce a ra ther t h i n r ich soil t h r o u g h
which appear pinnacles of l imestone.

Ground water in these rocks is restricted to fractures that have been
enlarged by solution. The presence of silty layers and shaly partings
frequently provides impervious layers through which water will not
percolate. Where such partings occur within the more massive l ime-
stones, "bedding-plane solution cavities commonly develop. The f r ac tu r -
ing of the limestone by folding and faul t ing has resulted in a more
or less interconnected system of cavities. Many small springs develop
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at shale-limestone contacts. Where bedding-plane solution cavities or
fractures extend to the surface at topographic lows, large springs are
found. The success of wells drilled into these rocks depends on the
number and size of cavities encountered. Most wells yield at least a
domestic supply of water. Several small industries obtain their water
supply from these rocks, though it is usually necessary to drill at least
two wells to obtain 100 gpm. The lower and middle parts of the
Chickamauga limestone arc a better aquifer than the upper part.

Water from these rocks usually has a hardness of more than 200
ppm.

Units 1, 2, and 3- of Chickamauga limestone
In places, the lower and middle parts of the Chickamauga lime-

stone have been divided into three units to which formational names
have not been assigned. In general, these units can be separated by
means of fossil horizons or other geologic guides. The rocks consist
of shale and limestone interbedded with silty nodular limestone. The
soil produced by weathering is usually a thin yellow moderately rich
soil containing many shale chips.

Water in these rocks is restricted to fractures and bedding-plane
openings. Small springs are common, and several yielding more than
450 gpm were scheduled. The springs usual ly issue from or near shale-
limestone contacts, indicating that bedding-plane solution cavities are
well developed. Wells in these rocks usually have low yields when
located on hills or other topographic highs. Wells of larger yield are
usually located near permanent streams.

The quality of the water is generally good.
Lenoir limestone and Athens shale

The Lenoir limestone and Athens shale are of the same age. The
two units grade into each other south of Knoxville.

The Lenoir limestone, which varies in character, consists of dark-
bluish argillaceous nodular limestone about 500 feet thick. Locally,
the lowest beds consist of a pure limestone called the Mosheim member,
but in other places the lowest beds of the Lenoir are silty. This for-
mation in its pure limestone phase weathers to a moderately rich silty
clay soil tha t is f r equen t ly removed by erosion, exposing the underlying
rock. The soil from the shaly phase is shallow and poor, with many
l i m e s t o n e outcrops.

As in other limestones, ground water occurs in fractures. Of eight
springs scheduled from this formation, three were estimated to flow
more than 450 gpm. Many domestic water supplies arc obtained from
wells in this formation.

Analyses of eight water samples indicate that water from this for-
mation has a hardness of less than 200 ppm. Concentration of ions
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other than calcium and magnesium is usually low enough not to cause
any difficulty in the use of the water.

The Athens shale is about 800 to 1,000 feet thick. It is in part
shaly, nodular limestone and in part bluish, yellow-weathering cal-
careous shale. It weathers to produce a thin acid soil containing many
shale chips.

Analysis of depths of wells in Athens shale indicates that the for-
mation behaves hydrologically as a shale rather than a limestone. In
East Tennessee, calcareous shales with interbedded limestones arc gen-
erally good aquifers. The solubility of both the calcareous shale and the
limestone tends to make such formations quite permeable. Three
springs scheduled in the Athens had yields of more t h a n 450 gpm.
Most wells produce at least domestic quantities of water.

Samples of water from 10 sources in this formation were analyzed.
The hardness ranged from 46 to 404 ppm and averaged 210 ppm.
Holston formation

The Holston formation ranges in thickness from 200 to 500 feet
and contains several different types of rock, including reddish-colored
limestone and limy sandstone. The upper members are usually coarsely
crystalline and contain quartz sand, whereas the lower portion is thinly
bedded and contains more limy shale. In places, members of this forma-
tion may contain as much as 50 percent quartz sand. Fossils in the
limestone indicate that parts of this formation were formed as reels.
The Holston formation weathers very deeply, producing a dark-red
residuum. The members that have a high quartz content form a deep
sandy soil with chips and blocks of ferruginous sandstone from which
the calcium carbonate has been leached. This formation general ly
forms knobby red-colored hills.

Water in this formation is restricted to fractures. No large springs
were scheduled, but one estimated to yield more than 100 gpm was
recorded. The yield of wells drilled in the Holston formation is dc-
pendent japon the size and number of fractures intercepted. No large
industrial water supply is known to be obtained from this format ion ,
but it furnishes many domestic supplies.

Analyses of water from this formation indicate hardness of less
than 150 ppm. The water is generally of good qual i ty .

Ottosee shale
The Ottosee shale consists of about 1,000 feet of blue, yellow-

weathering carbonate shale and shaly siltstone with lenses of massive
crystalline limestone that becomes thin bedded at the edges. In the
northwestern belt of rocks the Ottosee shale consists of a shaly nodu la i
limestone, whereas in the southeastern belts the Ottosee is predomi-
nantly shale containing limestone lenses. The soil overlying the Ottosee
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shale is rather thin and acid, except where limestone weathers to a
thicker clay soil. In soil overlying the shaly phases of these rocks, chips
of shale can be found. In locations underlain by limestones the soil is
somewhat deeper and more fertile.

Ground water occurs in fractures in the limestone. Springs are
common in the outcrop areas of these rocks. Of 24 springs scheduled,
5 were estimated to have yields of more than 450 gpm, and 11 were
estimated to have yields of less than 10 gpm. The relatively pure lime-
stone lenses in the shaly phase of the Ottosce shale may contain well-
developed solution channels. The carbonate shale of the Ottosee shale
also has been subjected to solution and is frequently water bearing.
Of 129 wells scheduled in the Ottosee shale, 70 wells yielded at least
a domestic supply of water within 100 feet. This indicates that, though
the weathered Ottosee shale resembles a shale, the unweathered portion
of the rock hydrologically resembles a limestone. No industrial or
municipal wells are known to have been drilled in the Ottosee shale.

In chemical quality, water from the Ottosee shale resembles that
from limestone formations more closely than water from shale forma-
tions. Water from the Ottosee can be expected to have a hardness of
more than 100 ppm.
Sevier shale

The Sevier shale and its equivalents range in thickness from 2,500
to 4,000 feet and consist largely of blue, yellow-weathering silty to
sandy calcareous shale. Locally, beds of blue shaly, nodular limestone;
black carbonaceous, slightly calcareous fissile shale; blue or gray, brown-
weathering sandstone; and conglomerate are found. These different
rock types represent the changes in facies shown on figure 4 opposite
page 6G of part II of this report. The Sevier shale usually forms rough,
knobby, intricately dissected topography known locally as "slate knobs."
Sandstone underlies the knobs, whereas shale free of sandstone fre-
quently forms very flat ground. The soil is thin and full of shale chips.

Ground water in the Sevier shale is restricted to fractures. The
formation has been shattered by past earth movements, making the
shale rather permeable and therefore one of the better aquifers in East
Tennessee. As the shale is calcareous, the fractures have been enlarged
by solut ion to such an extent that numerous wells yield more than 150
gpm. About 50 percent of the wells scheduled in the Sevier shale
obtained at least a domestic supply of water within the first 50 feet of
drilling. As figures on yields are available for only a part of the wells
in the Sevier shale, no conclusion can be drawn as to increase in yield
with depth. Examination of cuttings from wells in the Sevier shale
indicates that, though fractures are present at depth, they are usually
sealed by calcium carbonate deposited from circulating ground waters.
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This condition exists also where limestones overlie the Sevier shale.
Even where a fault contact is only 50 to 75 feet below the surface, the
shale usually is tightly sealed with secondary cnlcite. If the desired
quantity of water has not been obtained wi th in the first 300 feet.
it is generally not worthwhile to drill deeper.

Forty springs were scheduled in the Sevier shale. Sixteen had yields
estimated to be less than 10 gpm. Two springs had yields estimated to
be more than 450 gpm.

Many wells in the Sevier shale located near streams or lakes yield
more than 150 gpm. Water levels in wells on valley floors are usually
less than 20 feet below the land surface, whereas on the slopes and
tops of hills the water level is deeper and usually the yield of -wells is
less. In general, the best locations for large-yield wells in the Sevier
shale are in valleys near permanent streams.

The quality of water from the Sevier shale is generally good. From
24 analyses available, it appears that water from this formation contains
less calcium bicarbonate and is lower in hardness than water from
limestone. "Where the shale contains black carbonaceous material, the
water usually has a high sulfate and iron content. The less desirable
water is usually obtained from wells of small yield, indicating that in
areas of higher yield the undesirable constituents have been removed
by circulating ground water.

Moccasin and Bays formations
The Moccasin and Bays formations, though different in lithology,

are equivalent in age. The Moccasin formation is found northwest of
the center of the Valley and Ridge province; the Rays formation is
found southeast of the center. These formations were o r ig ina l ly thought
to be different in age.

The Moccasin formation is 800 to 1,000 feet thick and is composed
of maroon calcareous shale, siltstone, and alternating si l ty and bluish
nonsilty limestone. The formation changes in character from one are;i
to another: The Moccasin formation weathers to a thin limy soil f u l l
of reddish shale chips.

In the Moccasin formation, ground water is restricted to fractures.
The siltstone and shale often form impermeable members along the
top of which bedding-plane solution cavities develop. These horizons
give rise to small springs at the foot of hill slopes. Springs yielding
up to 100 gpm are occasionally found. This formation is not considered
a good aquifer except for domestic supplies. The chemical quali ty of
water is good except for high hardness.

The'Bays formation, which ranges from 700 to 1,000 feet in th ick-
ness, consists of maroon shale, siltstone, and silty sandstone. The.sand-
stone is predominantly coarse grained but locally grades into fine-
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grained conglomerate. Locally, white sandstone occurs as layers inter-
bedded with maroon sandstone and siltstone. In some areas, beds of
yellow limy shale and siltstone occur near the base. The Bays forma-
tion weathers to a shallow maroon soil that is limy and fertile where
the rocks are calcareous, and to a thin sandy soil over sandstone.

The Bays formation is not considered a good aquifer. Ground
water occurs only in fractures in the rocks. The sandstone is not thick
or permeable enough to yield much water. The silty nature of this
formation tends to limit enlargement of fractures by solution so that
only small quantities of water are available. The quality of the water
is generally good.. However, the hardness is usually more than 100 ppm.

UPPER ORDOVICIAN SERIES

Upper part of the Cliickamauga limestone
The upper part of the Chickamauga limestone consists of 700 to

1,000 feet of dark-blue to gray well-bedded or platy to nodular lime-
stone with interbedded shaly partings. A few thin beds of volcanic ash
are found near the base of the formation, which is silty or sandy. There
are many fossil horizons in this formation.

Ground water occurs in these rocks in fractures. Many small-yield
springs are found, but they are of no importance for industrial or
municipal water supplies. Some of the purer limestone members give
rise to springs yielding more than 100 gpm. Wells drilled into these
rocks usually yield domestic supplies, but rarely more than 10 gpm.
The water is generally hard.

Unit 4 of Chickamauga limestone
Unit 4 of the Chickamauga limestone consists of 350 to GOO feet

of dark-blue to gray bedded or platy to nodular limestone, commonly
interbedded with thin shale partings. Volcanic-ash beds arc present near
the base of this unit , which is usually silty or sandy. Unit 4 weathers
to form a rich clay soil, through which the rock crops out locally.

Ground water occurs in this uni t in the same way that it does in
the upper part of the Chickamauga limestone. Although most springs
in this unit arc small, there are some large ones. The yield of wells
drilled in this un i t is dependent upon the number and size of the frac-
tures encountered; the average yield is less than 30 gpm. The chemical
quali ty of water is good except for the hardness which usually exceeds
150 ppm.

Rccdsnille shale
The Rcedsville shale consists of 250 to 400 feet of greenish, yellow-

weathering calcareous shale with beds of dark limestone and layers of
silty shale and calcareous siltstone. This formation, which has been
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mapped only where it overlies unit 4 of the Chickamauga limestone,
is equivalent in age to the upper part of the Martinsbttrg shale.

The Reedsville shale yields very little water to wells or springs.
The springs that issue from fractures or at lithologic discontinuities
usually have flows of less than 10 gpm. A few wells yielding domestic
supplies have been drilled. No known industrial supplies have been
developed. However, moderate quantities of water probably could be
developed near streams.

Martinsburg shale
The Martinsburg shale consists of 200 to 1,000 feet of greenish to

bluish, yellow-weathering mostly calcareous shale. Beds of dark medium-
grained limestone occur near the base and the middle of the formation.
Layers of silty shale and calcareous siltstone also are found at about
the middle of the formation. A few beds of volcanic ash are found
near the base of the formation. Locally, at the base, there is found
a layer or two of calcareous sandstone. This formation weathers to
produce a thin and slightly acid clay soil.

Ground-water occurrence is about the same in the Martinsburg
shale as in the Reedsville shale. No major water supplies have been
developed from the Martinsburg.

Sequatchie and Juniala formations
The Sequatchie and Juniata formations consist of 200 to 400 feet

of red and maroon sediments. The two formations intergrade laterally
and the boundary between them is arbitrary. The unit is more cal-
careous in the south than in the north. Where the name Sequatchie
is used, the formation consists of pinkish, bluish, and greenish argil-
laceous limestone. The Juniata formation consists largely of noncal-
careous maroon shale, siltstone, and fine-grained silty sandstone. These
formations usually form a maroon calcareous, silty sha l low soil.

Ground water in these rocks occurs in fractures, most of which have
not been enlarged by solution. Small springs at the base of the f o i m a -
tion supply" domestic needs at some locations. Most drilled wells pro-
duce only small quantities of water. The one available analysis of
water from this formation indicates that the water is of good q u a l i t y .

Silurian System

LOWER AND MIDDLE SILURIAN SERIES

Silurian sandstones.and shales undivided
In parts of East Tennessee where not enough geologic work has been

done to differentiate the formations of Silurian age, they have been
mapped as Silurian sandstones and shales undivided. The statements
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concerning the Clinch sandstone and the Rockwood formation apply
to the undivided sandstones and shales. In general, these rocks are not
good aquifers.

Clinch sandstone
The Clinch sandstone consists of thick-bedded to massive, well-

cemented pure quartz sandstone. The rocks are usually medium to
coarse in texture; the sand grains are well sorted and rounded. In the
lower portion of the formation the beds are thick, becoming thinner
near the top where they are separated by thin layers of sandy shale.
The Clinch sandstone forms ridges and crops out in bare ledges and
dip slopes. It forms little soil. Large blocks of sandstone usually cover
the mountain slopes where the formation crops out.

The Clinch sandstone forms most of the mountains between the
Unaka Mountains and the Cumberland escarpment. In general, it is
a poor aquifer. The formation is thoroughly cemented with silica,
and ground water occurs in fractures in the rock rather than in the
openings between sand grains. Where fractures extend to the surface
in topographic lows, small springs may be found. Some of these springs
are utilized for domestic supplies. No major water supply has been
developed from these rocks.

Rockwood formation
The Rockwood formation consists largely of greenish to brownish

shale and beds of siltstone and limestone. Hematite beds from 4 feet to
less than 1 foot thick are found at different horizons. The shale range'
from a limy type to a sandy and more varicolored type. The formation
is from 350 to 800 feet thick. It forms a thin soil full of siltstone or
sandstone chips except in the more sandy phases where it forms a
sandy, stony soil.

The Rockwood formation is not important as an aquifer because
its outcrop is limited. Ground water occurs in fractures, except in
more weathered portions which are porous owing to the removal of
calcium carbonate. Springs have small yields and occur at changes in
lithology. Domestic supplies may be obtained from drilled and dug
wells. Water from these rocks is variable in quantity, depending on
the part of the formation from which it comes. It is generally hard
and may have a high iron content.

Silurian and Devonian Systems

UPPER SILURIAN AND LOWER DEVONIAN SERIES

Hancock limestone
The Hancock limestone, generally less than 300 feet thick, consists
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of thick beds of limestone and dolomite, many sandy and a few chcrty
Where this formation approaches its maximum thickness, it weather
to form moderately deep sandy clay. Where the formation is thin
it has little effect on the topography or soil.

This formation is of little importance as an aquifer, as its limitee
outcrop is in mountainous terrane. It is probable that water in it occur
in fractures and that domestic water supplies could be obtained fron
wells.

Devonian and Mississippian Systems

UPPER DEVONIAN AND LOWER MISSISSIPPIAN SERIES

Chattanooga shale
The Chattanooga shale consists of black fissile bituminous shale

The formation commonly contains silt in fine laminae or layers. Sand'
layers are sometimes found near the base of the formation. The thick
ness of the Chattanooga shale ranges from about 12 feet at Chattanoog.
to about 900 feet at the Tennessee-Virginia State line. Where the for
mation is extremely thick, it is composed mainly of gray silty shale am
silty sandstone. In these places the upper 20 to 50 feet consists of th
typical black shale. The thicker deposits of the Chattanooga shal
weather to form a thin, acid, silty clay soil in valleys. The thinne
deposits have little effect on the soil or topography.

This formation has little importance as an aquifer. No large quar
tities of water have been developed from it. Domestic water supplic
are obtained from dug and drilled wells, but generally the water i
undesirable because of its hardness and high sulfate content.

Mississippiaii System

Grainger formation and Fort Payne chert
The tocks of these formations are of the same age and represer

changes in the type of material deposited. The formation is mapped a
the Grainger formation southeast of White Oak Mountain and th
Wallen Valley fault, and as the Fort Payne chert northwest of this arer
Betwecn LaFollette and Cumberland Gap, the Fort Payne chert grade
into the Grainger formation.

The Grainger formation consists of 100 to 1,100 feet of biuisl
greenish, and brownish clayey shale, sandy shale and siltstone, and thir
bedded sandstone. Near the top of the formation the sand content e
the beds increases and sandstone becomes more prominent. This fo
mation weathers to produce a thin sandy, stony soil of poor quails

The occurrence of water in the Grainger formation is limited t-
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fractures. In general, this formation is a poor aquifer, but it will usually
yield domestic supplies. If water is not encountered in the first 250
feet of drilling, little is to be gained by drilling deeper.

The Fort Payne chert is a siliceous cherty limestone containing 30
percent or more chert. It ranges from 100 to 200 feet thick. The chert
can be seen in fresh rock occurring as nodular layers in limestone. The
base of the formation consists of greenish noncherty shale that grades
upward in a silty cherty limestone. The Fort Payne chert weathers
deeply and produces a very cherty soil.

Ground water in the unweathcred Fort Payne chert is restricted to
fractures. Where the Fort Payne has undergone extreme weathering,
the limestone is~often completely dissolved, leaving only a porous de-
posit of chert. Wells drilled into this rock often yield large quantities
of water. Springs that yield more than 100 gpm are common. The
quality of water from this formation is generally good. However,
springs that originate at the contact of the Fort Payne chert and the
underlying Chattanooga shale often contain sulfate in excess of 50 ppm.
The hardness of water from this formation is usually more than 100
ppm.

Newman limestone
The Newman limestone, which is from 1,200 to 2,500 feet thick,

varies in lithology from west to east across East Tennessee. In the
western outcrop belts, it is generally a pure, gray, massive limestone
containing some chert. Parts of the formation are lighter in color and
contain some shaly beds. In the outcrops east of these western beds,
the shaly beds appear lower in the section. Farther to the east, the
formation becomes more shaly and a few sandstone beds are present.
The pure limestones produce a deep, fertile, clay soil containing chert,
whereas the shaly limestones produce a shallower, silty soil.

Ground water in this formation is restricted to fractures developed
in the limestone and calcareous shale. The contact between the shale
and pure limestone is frequently water bearing and gives rise to numer-
ous springs. The yield of wells is dependent upon the number and size
of the solution cavities encountered. These cavities decrease in size and
number with depth, so that the first 300 feet is most likely to yield water.

Five analyses of water from the Newman limestone show that the
hardness of the water ranges from 21 to 181 ppm. Chemical character-
istics of this water make it suitable for some industrial and most mu-
nicipal uses.

Pennington formation
The Pennington formation, which is 150 to 2,250 feet thick, consists

of red, purple, and green shale; red, green, and brown sandstone; and
yellow silty limestone. The thickness of these beds varies and limestone
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is always present in minor amounts. Shale interbedded with thin sand-
stone layers predominates in the formation from the Georgia-Tennessee
State line northeast of Rockwood, Tenn. Northeast of Rockwood, sand-
stone becomes more prominent toward the Virginia-Tennessee State
line. In its northeast extremities, shale comprises more than half the
formation. This shale readily forms clay and produces a moderately
deep soil. The sandstone beds northeast of Rockwood tend to form a
thin sandy, stony soil.

In this formation, water is restricted to fractures and bedding planes.
Although sandstones are well cemented and slightly permeable, water
is frequently found at shale-sandstone contacts. No large springs issue
from this formation and most springs yield less than 10 gpm. The yield
of wells is limited to domestic supplies, usually obtained in the first
200 feet of drilling.

Most of the water from this formation is suitable for domestic
supplies without treatment, but the iron content may exceed 0.5 ppm.

Pennsylvanian System

Pcnnsylvanian rocks undivided
The Pennsylvania!! rocks crop out along the western edge of the

Cumberland Plateau, which rises about 1,000 feet above the Valley
and Ridge province and form an escarpment along its western edge.
The topography developed, on these essentially flat lying rocks is very
rugged, consisting of steep-sided valleys separated by narrow ridges.
The area does not lend itself to agricultural development and docs not
have a large population. With the exception of a few small cities and
towns where the chief industries are coal mining and lumbering, there
has been little demand for ground water other than for domestic
supplies.

The Pennsylvanian rocks consist of alternating beds of shale, sand-
stone, and conglomerate, and numerous workable beds of coal. 1 lie
shales are .usually gray or brown and are siliceous. The sandstones
range from thin beds, in the predominantly shale sections, to large
massive members hundreds of feet thick. These sandstones are usually
well cemented and not very permeable. The conglomerates also form
large massive beds more than 100 feet thick. The coal beds are gen-
erally less than 3 feet thick but in some places are thicker.

Ground water in these rocks is confined to fractures developed in
the sandstone and shale. The rocks have little primary porosity. The
rugged topography caused by erosion of the essentially flat lying for-
mations does not allow for recharging the few buried permeable forma-
tions, except by downward percolation of water through fractures in
the nonpermeable material. Streams have sustained flows through the
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wet months, but during the dry months of September, October, and
November they have very low flows, which indicate little natural dis-
charge of ground water.

The best wells in these formations are near major streams. The
alluvial material in the valleys, which is primarily quartz pebbles,
boulders, and sand, is a permeable medium that permits the downward
flow of water to fractures in the bedrock. Where faulting or folding
is present, fractures in the rocks arc more numerous, and such loca-
tions are favorable sites for wells. Wells yielding more than 300 gpm
have been drilled in highly fractured sandstone, whereas the usual yield
of wells in these formations is less than 40 gpm. As most of the sand-
stones are tightly-cemented, there is little advantage in drilling to
depths greater than 300 feet.

The quality of water in these formations is quite variable. Some
wells in a given area yield water of good quality, whereas other wells
in the same area yield water that is unfit for municipal use without
suitable treatment. Water derived from these rocks is usually high in
sulfate and iron, the iron content frequently exceeding 1 ppm. The
presence of coal and carbonaceous material is also a cause of poor
chemical quality.

Late(?) Paleozoic Intrusive Rocks
Igneous rocks of late Paleox.oic age, consisting of mica-peridotite

and metadiorite, crop out in Sevier and Union Counties. The outcrops
nave a very limited areal extent, and the rocks therefore do not have
any importance as aquifers. The age of these rocks is uncertain.

Tertiary (?) System
Residual deposits

Overlying the rocks of East Tennessee is a nearly continuous mantle
of unconsolidated material, varying in chemical and physical character
and reflecting the underlying geology. This mantle or residuum, which
ranges in thickness from less than a foot to more than 100 feet, serve;,
as an aquifer supplying many domestic wells and as the recharge area
for the underlying consolidated rocks. The residuum, produced by
weathering of different rock types, is diagnostic of the original rock and
frequently has been used to identify the formation from which it was
derived.

Residuum overlying relatively pure limestone and dolomite may
accumulate to thicknesses of more than a hundred feet. In some cases
the weathering is very irregular and the residuum may be a few feet
thick in one location, whereas a short distance away horizontally it may
be more than a hundred feet thick. Where such conditions are exposed
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by hydraulic mining, as in the barite and manganese districts, the bed-
rock is shown to be composed of numerous pinnacles irregularly spaced
and of varying size and shape. Each pinnacle is completely surrounded
by the residuum except at its base, where it is still attached to the
bedrock.

The residuum derived from siliceous limestone and dolomite con-
tains a high percentage of chert. This chert and the numerous buried
pinnacles of unwcathered bedrock frequent ly deflect dril l ing tools,
making diff icult the drilling of a straight well. Frequently chert in the
residuum occurs in stratified layers or zones which form permeable
zones in the clay. Bodies of perched water in these chert zones wi th in
the residuum frequently supply water to dug wells. How these zones
of chert are formed is not fully understood, as there is evidence that
the residuum has not been transported horizontally, except possibly
by soil creep on the steeper slopes. The presence of chert in the
residuum and the pinnacles of bedrock extending upward undoubtedly
aid in recharging the underlying aquifers. Many dug wells in the
residuum obtain their water at the residuum-bedrock contact.

The soil overlying the calcareous shale formations of East Tennes-
see is generally relatively thin. This material has been leached of
most of the calcium carbonate it contains but usually retains features
of the parent rock, such as bedding. The soil grades downward from
the surface into the bedrock, with no sharp break. The surface is
generally covered with shale chips. Interbedded limestone in these
shale formations is frequently weathered so deeply that it appears only
as clay seams in the typical shale soil.

The residuum overlying the shales of East Tennessee has l i t t le im-
portance as an aquifer. It is thin and seldom extends downward to
the water table. Dug wells usually penetrate the unweathered shale
before obtaining water. Water-level fluctuations in dug wells indicate
that the weathered shale readily allows the dowiward percolation of
water. Where the permeability of the underlying shale bedrock is low,
the residuum- may be waterlogged.

The crystalline rocks of East Tennessee, such as granite, gneiss, and
schist, weather deeply though somewhat irregularly. The residuum
retains the original structures of the parent rock but lacks cohesion
and is very soft. In this material, dug wells usually intercept quant i t ies
of water sufficient for domestic supplies in the lower portion of the
residuum at or near the unwcathered rock.

Siltstone and impure sandstone weather into a residuum somewhat
similar to that derived from shale. The material grades, with no abrupt
change, from the surface downward to the unweathered rock. Such
material contains more quartz than the shale residuum. Calcareous
sandstones weather to form a clay containing sand grains or a porous
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friable material known as "rottenstone." Pure quartz sandstone and
conglomerate resist chemical weathering, but the products of physical
weathering form talus slopes of blocks varying in size. Most of this
material, wi th the possible exception of talus, has no importance as
an aquifer. Talus along the base of mountain slopes frequently supplies
small quant i t ies of water to springs.

Quaternary System

PLEISTOCENE (?) SERIES
High terrace deposits

Deposits of material very similar to that described later under Allu-
vial deposits are found along the larger streams of East Tennessee, but
at elevations much higher than the present flood plains. These deposits,
which range up to 50 feet in thickness, occur at elevations up to several
hundred feet above the nearby rivers and are evidently remnants of
former flood-plain deposits. The material is usually very heterogeneous
and poorly bedded.

The occurrence of water in these deposits is restricted to small bodies
of perched water in the more permeable zones. In wet weather, seepage
springs frequently develop at the contact of the terrace material and the
underlying material. Owing to their restricted arcal extent and high
silt content, these deposits do not make good aquifers.

RECENT SERIES
Alluvial deposits

The alluvial material found along the smaller streams of East
Tennessee is predominantly local in origin. As the streams become
larger, the alluvium contains more and more material derived from
localities farther away. The flood plains of the major streams are
underlain by alluvium in thicknesses ranging from a thin veneer to
about -10 feet.

This material has a wide range in particle size. Much of it is silty
sand and silty loam, reflecting very closely the character of the under-
lying rocks, yet it may contain conspicuous foreign pebbles from areas
farther away. This heterogeneous material generally does not make a
good aquifer, as its permeability is low. Where the deposits are better
sorted, the permeability is higher.

Ground water generally occurs under water-table conditions in these
deposits. Exceptions would be where the permeability is low near the
top of the deposit and high near the bottom of the deposit, thereby
establishing an artesian system. Where water-table conditions exist,
water is frequently found a short distance below the surface, but where
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artesian conditions exist, it may be necessary to dig a well to the contact
between the alluvium and bedrock before the well produces enough
water for a domestic supply. No known industrial or municipal sup-
plies have been developed by wells in these deposits in East Tennessee.
Test drilling in such deposits near some of the larger streams might
yield information indicating the possibility of developing moderately
large ground-water supplies. In such locations, wells designed for these
types of aquifers or infiltration galleries should be used to develop the
maximum amount of water.

The occurrence of large springs in these deposits is not unusual .
Several municipalities in East Tennessee have developed water supplies
from such sources.



Hamilton County
(Area 576 square miles, population 208,255)

GENERAL FEATURES

Hamilton County is in the southwest corner of the area considered
in this report. It is roughly rectangular, its maximum length being
about 30 miles and its average width about 18 miles. It is bounded
on the north by Rhea and Meigs Counties, on the east by Bradley
County, on the south by Georgia, and on the west by Marion, Se-
quatchie, and Bledsoe Counties.

Chattanooga, the county scat and principal city, is in the south-
western part of tne county on the Tennessee River, 100 miles south-
west of Knoxville. It has a population of 131,041. Smaller towns are
Sale Creek, Soddy, Birchwood, Hixson, Ooltewah, and Apison.

All rural communities are connected with Chattanooga by well-
maintained paved or graveled roads. These include four paved U. S.
highways. The county is served by four railroads—the Southern Rail-
way System; the Nashville, Chattanooga fe St. Louis Railway; the
Central of Georgia Railway; and the Tennessee, Alabama & Georgia
Railway. Daily passenger and mail service is available at Lovell Field,
the municipal airport, 9 miles east of Chattanooga.

A large part of the population is supported by industrial employ-
ment, and most of the factories are in Chattanooga. Manufactured
articles include foundry and machine-shop products, confectionery,
furniture, mattresses and beds, hosiery and other knit goods, bakery
products, patent medicines, lumber and other wood products, stoves
and furnaces, enamelware, agricultural implements, boilers, and tile.

Mineral resources of the county include coal, iron ore, clay, lime-
stone, sandstone, sand, gravel, bauxite, and manganese.

About 65 percent of the county is forested, and the part used for
agriculture is planted chiefly in corn, hay, and wheat. Peaches and
strawberries are shipped to northern markets; apples, cotton, and vege-
tables are other important cash crops.

GEOLOGY

The county is a part of two physiographic provinces—the Valley
and Ridge and the Cumberland Plateau; about three-fourths of it is
in the Valley and Ridge province and about one-fourth on the Cum-
berland. Plateau. The topography of the Valley and Ridge province
consists of alternating, parallel ridges and valleys that trend northeast.
Much of the Cumberland Plateau, which borders the southwestern
part of the Valley and Ridge province, is deeply dissected. Its general

J

HAMILTON COUNTY 1S5

elevation there is about 2,000 feet, which is about 1,000 feet above
the adjoining ridges and valleys.

The entire county is underlain by sedimentary rocks consisting of
limestone, dolomite, shale, and sandstone of Paleozoic age. Most of the
part in the Valley and Ridge province is underlain by limestone and
dolomite of the Knox group, although small areas are underlain by
argillaceous limestone, noncalcareous shale, sandstone, interbcddcd
sandstone and shale, and interbcdded limestone and shale. In most
places the rocks dip to the southeast.

Five well-defined minor physiographic belts cross the county in a
northeast direction, parallel to the strike of the formations. Most of
these belts are the result of severe folding and faulting of the forma-
tions and of subsequent differential weathering of the rocks.

The westernmost belt includes Walden Ridge, Lookout Mountain,
and Raccoon Mountain, all of which are part of the flat-topped Cum-
berland Plateau. The top of Walden Ridge is comparably flat, but the
eastern edge is an escarpment dissected by narrow V-shaped valleys.
Lookout Mountain and Raccoon Mountain are narrow and have broken,
irregular tops. The rocks which underlie these mountains are sand-
stone, shale, conglomerate and coal of Pennsylvanian age and the
Pennington formation and Newman limestone of Mississippian age.

The second belt is the valley of the Tennessee River, which lies
between Walden Ridge on the northwest and Whiteoak Mountain on
the southeast. This area is underlain largely by formations of the
Knox group of Cambrian and Ordovician age and the Chickamauga
limestone of Middle Ordovician age.

The third belt, which lies cast of and parallel to the valley of the
Tennessee, consists of Whiteoak Mountain, a narrow but cont inuous
ridge that rises about COO feet above the adjacent valleys. Whiteoak
Mountain is underlain chiefly by the Sequatchie formation of Ordo-
vician age and the Rockwood formation of Silurian age.

The fourth belt is made up of a series of ridges and valleys south-
east of ancT parallel to Whiteoak Mountain. The underlying rocks
are chiefly the soft shale, sandy shale and limestone of the Conasauga
group of Cambrian age.

Grindstone Mountain, the fifth physiographic un i t , consists of less
than 2 square miles and is between Whiteoak Mountain and the
Hamilton-Bradley County line. The mountain is capped with f lat- lying
sandstone of Pennsylvanian age.

GROUND WATER

In the consolidated sedimentary rocks that underlie Hamilton
County, ground water occurs only in fractures formed when the rocks
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were folded and faulted. The original porosity of the sandstone and
other clastic rocks has been destroyed by the deposition of silica and
calcium carbonate. In the sandstone and shale that underlie the Cum-
berland Plateau the fractures are generally small and discontinuous;
hence, the yield of wells drilled in these rocks is generally quite small,
seldom exceeding a few gallons per minute.

Fractures in the limestone and dolomite which underlie large areas
of the Valley and Ridge portion of the county have generally been
enlarged by the solvent effect of percolating ground water. The yield
of wells drilled in such rocks may be quite high. However, as the
distribution of fractures in limestone and dolomite is quite erratic, it
is impossible to. determine, before drilling, what the yield of a well
will be.

Analysis of records of wells drilled in the Chattanooga area and
elsewhere in East Tennessee indicates that wells that yield 100 gpm
or more are generally located near permanent surface streams. Although
wells away from streams occasionally yield large quantities of water,
such instances are by no means common.

The yields of wells drilled in shales, such as those of the Conasauga
group, are generally low. However, where water-bearing cavities de-
veloped in limestone lenses in the shale are encountered, wells may
yield up to 100 gpm.

The municipal water supply of Chattanooga is derived from the
Tennessee River. Several utility districts on the outskirts of Chatta-
nooga have developed springs. There are numerous springs, some of
large size, in the parts of the county underlain by formations of the
Knox group.

TABLE 35-DISCHARGE MEASUREMENTS OF SELECTED SPRINGS IN
HAMILTON COUNTY

Spring

Anderson
(no. 180-S)

Location

5 miles
southwest of
Georgetown

Date of
measure-

ment

4/15/31
6/13/31

11/2/31
6/20/50
7/18/50
S/ 2/50
9/13/50

10/17/50
1I/1V-50
12/20/50
1/19/51
2/15/51
3/13/51
4/17/51
5/16/51
6/20/51

Dis charge
(gpm)

4,640
767
458

2,108
1,608
4,738
7,009
1,894
1,883
3,736
4,792
4,974
6,183
5,756
2,345
1,936

Temperature (°F.)

Air

74

62
90
85
85
85
71
48
33
55
49
38
46
75
73

Water

58

58
60
59
59
59
59
58
57
58
58
58
59
59
60

Remarks

Clear
Do.
Do.
Do.
Do.

Clear
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TABLE 35.-DISCHARGE MEASUREMENTS OF SELECTED SPRINGS IN
HAMILTON COUNTY-Continued

Spring

Blue

Cave
(no. 129-S)

McCallie

Location

7 miles
north of
Harrison

4 miles
southwest of
Daisy

3 miles
west of
Birchwood

Date of
measure-

ment

4/15/31
7/15/31

ll/ 2/31

3/27/31
7/18/31

10/30/31

4/15/31
7/15/31

ll/ 2/31

Discharge
fepm)

3,200
1,810
1,650

7,010
328
36

1,170
601
408

Temperature (°F.)

Air

72
79
55

50
74
54

70
79
57

Water

58
59
58

51
56
54

58
57
59

Remarks

Clear
Do.
Do.

Clear
Do.
Do.

Clear
Do.
Do.

The chemical quality of ground water in Hamilton County is gen-
erally quite good. The water usually requires no treatment, as far as
chemical quality is concerned, for most uses. Analyses of representative
samples of ground water from Hamilton County are given in table 37.

^^
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TABLE S6.-TYHCA, WELLS AND SPRINCS „,

L
Well or
spring
No.

70
71

72

73

74
75

76

7?87

79
80
81
82 I

S 1
85

Location
| with

reference
! to nearest

post offico

3 mi. E.
do.

HAIIIUSON
Imi.NW.

TYNEH
3M mi. SE.

OOLTEWAII
2 mi. NW.

do.

TYNER
H mi. SW.

OOLTEWAH
2 mi. W.
1 mi. SW.

COLLEGE- 1
DALE j

IHmi.SW.
2 mi. SW.
3Hmi.SW.
1 mi. W.
1H mi. S.
2M mi. S.
I mi. E.

Owner or nam

TVA
do.

J. Wolcnsky

C. S. Holder

G. H. Wilson
John Clark

S. F. Johnson

J. McGill
T. M. Wrinkle

Tom Mosterl
C. S. Howard
T. L. Boyd
Fred Robinson
W. L. White
E. R. Stafford
Ed Chestnut

Driller

Woolen

Topojraphic
situation

Hilltop
do.

Slope

do.

do.
do.

do.

do.
do.

Hey
do.
do. 1
do.
Itop j
do.

Uey J

?

i-<
745
740

740

760

740
740

725

910
830

810
840
700
8SO
060
9401
820

De
pt

h 
of

 w
ell

(fe
et)

50
204

115

22

41
160

46

24
43

83
66.
37
60

11
33,

,1
3 S
}1

10

40

.

24

20

D
ia

m
et

er
 (i

nc
he

s)

4:
24

36
6

36

43
36

6
6

36
6.

4Sj
36
36

Probable watcr-bcarin
beds

Character of
material

Dolomite
do.

do.

do.

do.
do.

Shale

Dolomite
do.

Limestone
do.
do.
do.
do.
do. j
do.

GcoJo
horizo

•Ccr
Ccr

Oc

OCk

0-Ck
0-Ck

•Ce

Ocn
Ocn

Och4
Olmo
Olrac
Olmo
Mn
Mfp
Mfp

i>
ep

th
 o

f w
at

er
lev

el 
(fe

et)

48
41

40

3

33
20

33

20
21

27
25
28
30
60
45

10

D
at

e 
of

m
ea

su
re

m
en

t

7/-1S
7/43

7/4S

7/4S

7/4S

8/48
8/48

8/43
8/4S
8/4S

8/48

~

B

B
L

B

B

B
D

I

I
B

!
5
U-s-

|i

!
10

. . .

10
10

Te
m

pe
ra

tu
re

 (
°F

.)
 

j

;
62

63

»

62
63

.."

11
63

Us
e o

f w
at

er
 

1

D

D
D

D

D
Ab

D
D
D

D,S
D,S
D
D

"
Rcraarb

Goes dry in summer.

88

87
88
89
90

91
92-S
93

94
95

08
97
M q-JJ
M q-fl

100-1
100-2
101
102
103
101
105
106

107-3
108

APISON
\i mi. N.

OOLTEWAII
2 mi. W.
1 mi. NW.
Uirai. NW.
3 mi. N.

2M mi. N.
do.
do.

3 mi. N.
In town

APISON
< mi. SW.

do.
do.
do.

COLLEGE-
DALE

< mi. SW.
do.

5 mi. SW.
3'A mi. SW.

do.
1{ mi. NW.
1 mi. N.

do.

Slli:i'lIHHD
i j j m i . N.

du.

T. L. Poe

E. L. For
B. II. Simms
John Harris
Fairvicw Baptist

Church
J Ploli
F. Raper
E. E. Ilamscy

Harmon Moon
Mrs. Lanco Poo

Hookc Parlen
II. I). Partcn
Hokc Patten
James Stono

>i
L. A. Mania

do.
V. Caylor

Inward Miller
Mrs. It. C. Hall
James Ilickinoii
J. W. Walkiiu
Earl Taylor

'ui-ntos Slirplicrd
do.

Pat Carbon

H. L. Carlson

Ed Wootcn
do.

Win. Kittlo
do.

O'Ncal

do.

Hilltop
Slope

do.
do.

Hilltop
Valley

do.

do.
do.

Slope
do.
do.

Valley

iiiiitop
Slope
Valley

do.
ilopo

do.
Jo.
do.

do.
V.,ll,-y

870

1,000
830
850
810

800
700
775

770
770

800
810
800
78

1,000
000
710
840
8SO
820
800
IIIKJ

61'
OGi

250

OS

"';
47
\

310
200

410
200
25
60

100
02
20
00

51

............

CO

30

0
0

36
24

0
8

30
B

Shale

Dolomite
do.
do.
do.

do.
do.

Limestone

do.
do.

do.
do.

Shalo
[jimcstono

dolomite
do.
do.
do.
do.

Shalo
jimrstone

do.

do.
ilo.

•Cra

Ocn
Ocn
Ocn
OCk

OCk
0-Ck
Olmc

Olmo
Olmc

Or
Or
Or
3)mo

Ocn
Ocn
Ccr
Ocn
)en

Sr
Mn
Mfp

Olmc
Olmc

25

45
37

4
30

33

C

20
10

12
31
05

1
8

23

21

8/48
8/48

8/4S

8/48
8/4 X
8/-IS
8/-I8
8/4S
8/48

. . . .

r.

L
u
ij
L

L

D

C
J

(,
1)
U

1!
11

t:
c

150

10
10

2S
500

d<y
-1'

63

63
63
C2
63

61
61
c:
61

61
61

63
63

02
03
c:j

01

D

p
D

D.S
P

0,5
S
D

D
Ab

Ab
Ab
D.S
S

Ab
D,S

D
I)

Ab
Ab
U
U

Ir
I),S

Supplies four houses.

Well reported to Dow la
wet weather.

Well formerly tupplitd
livo houses «nd two
Tilling Btatioos.

Dry hole.
Do.

Do.

Do.

• ill
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TABLE 3G.-TY1'ICAL WELLS AND SPRINGS IN HAMILTON COUNTY-Comimieel

Well o
aprin]

No.

HO

147

MS
149
150
151
153
153

154
155

156

157
153

59
160

Location
with

reference
lo nearest
post office

LUPTON
CITY

1 mi. N.

RED BANK
IH mi. S.

DAISY
VA mi. SE.
1M mi. SE.
2Mmi.SE.
2 mi. E.
3 mi. E.
2 mi. S.

SODDY
a town

do.

HIXSON
mi. N.

DAISY
mi.SW.

H mi. SW.

do.
mi. SW.

Owner cr name

C. W. Miller

Mrs. T. A. Lindsey

W. II. Younj
D.ll nidlcy
Jim laam
U. 11. Gothard
E. J. Gann
C. W. Walker

J. C. Owcna
T. II. Dodd

W. P. Selcer

Sari Dunlap
. C. Billiard

. J. Morton
oulhern Ilailw&y

Driller Topographic
aituation

V.Uey

Slop!

Volley
Ridge
Valley

do.
HiJEa

do.

Volley
Slope

do.

Valley
lope

{ill top
alley

I

-oa

3

74

70

JJ/v01
800
700
815
800
740

82C
000

720

700
720

720
700

=3
t
•3 _.

a. •*
S

j

2
3
30
35
28
20

50
43

51

CO
SI

68
100

~
»-. Jo ~

H
~

1

i
C

2

,

48
70
72
48
48
60

36
48

36

48
48

48

Probable water-bearing
beds

Character o
material

Dolomite

do.

do.
do.
do.
do.
do.
do.

do.
do.

Limestone

do.
do.

do.
)olomite

Geologic
horizon

O C k

0-Clc

fl-PlrU XsK
0-Ck
0-Clc
OCk
OCk
OCk

OCk
0-Ck

Mn

Mn-
fn

fa
OCk

Jj

k •£
o ^

J3 _

i- io —

10
1C
13
10

20
1C

1

29

40
41

65

•
j

13 i

I g

8/4

8/48

a/ joa/\o
8/-JS
B /j(0/-10
8/48
S/HS
Of 1
Q/4&

0 / / gof -10
8/4S

p /j(o/\\

8/48
B/J D
J/"5

8/48

d
Z!
-.
S

U

B

B
B
U

IS
n

B

S
«
0

CJ V

T3 [

& g

55

U
'"
!

1
i

H

M

62

62
63

63

O nJ

61

^
j
i

j

Ab

Ab

D
Ab
g

D.S
D
Ab

Ab
,S

D

D
b

11

Remarlu

r

Well reported to fo dry
in summer.

Veil auppliu firo houses.

5
j 161

j 163

'' H4
, le:

T\

i 167
i 168

169
!70

i 171-1
171-2

;. 17S-1

172-3
173
174-1

1 '""

17S-J

SODDY
2 mi. SB.

do.

do.
do.

M mi. E.

3 mi. HE.

2 mi. N.
3 mi. NE.

SIGNAL
MOUNTAIN
2 mi. NE.

do.
3',i mi. NE.

do.
4 mi. N.
3 mi. NE.

2 mi. N.

do.

Jo.
1 mi. NK.

High School

High School

do.

Hichardson,.

N. A. Welch
A. D. Milu

do.

do.

Manhil Ruth

Evani Bros.

do.
do.
do.

do.
do.

do.

do.
do.

do.
Hidgo

Plateau
do.
do.

do.
do.

RiJjo
do.

do.

do.
ilu.

720
7?n

770
860

675

760
780

770
790

1,800
1 ,840

2.030
1,040

I .M ' I

I .6GU

27
22

350

SI
200

36
38

3(1
43

38
122
61

47
87
40
81

173

27,1

375

311
7

4fi
36
8

3d
8

3d
75

24
72

36

8

N

N

do.
do.
do.

Limestone
Dolomite

do.

do.
do.

do.
do.

Sandstone
do.
do.

do.
do.
do.
do.
do.

do.

do.
till.

.!.>

OCV
0-Tlr
OClt

0,
flClr

OCk

OCk
OCk

OCk
OCk

Mp
1'u
Pa

Pu
Pu
I'u
1'u
Pll

Pu

Pu
1'u
I 'M

17
17

10

1

10

15
1G

25
30

7

4
34
2(1
25

i

8/4S
8/48

8/48

8/48
8/4S

8/4 S
8/4 S

8/48

8/43

8/4 S
8/4S
S/48
8/48

8/18

B
D
C

1J
1,

1)
11

I)
J
I)

1)
1)
11

5

2,000

G2
62

G2
G3

63

D
D
Ab

Ab
Ab

D
I),S

S
D

D
D

D.S

D.S
D
D
D

A l>

Ab

Ab
Ab
M.

Sprini covered by Chick-
amauga Ilcscrvoir cx-
ccpt at rcry low itages.

Well reported to go dry
every 4 or 5 years.

Well reported lo flow in
winter.

r
K-'
c
v.
rc
c:

WelU 175-1 lliroufh i
were formerly uscj by
Town of Signal Moun-
tain fur public lupply.
Drought of 11)25 ctiused
ulcuiJunliifnt of wflli.
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TABLE 36.-TYPICAL WELLS AND SPRINGS IN HAMILTON COUNTY-Continuecl. . . . . . :

Well reported to lave
bceo dug to a depth c(
00 feet w i thou t eneouc-
tcring water.

178-1 <«n,i.NE. Charles Wooden W.W.ncosh., L

177 oMmi. NE. Ochoeo Baptist

measurement
Nov. J. 1047; 130 cfj.
Water sample lulyxed.

'aler sample analysed.

184
185

188
187

188
180-1
189-2
100-1

100-2
101

102

103

194
19S

190-1
100-2
107

198
191

McDONALD
0 mi. NW.

do.

HAKIUSON
<H mi. NE.
5Ji mi. N.

McDONALD
6 mi. NW.
Jmi. NW.
5 mi. NW.

do.

do.
6 mi. N.

<M mi. NW.

OOLTEWAIt
5 mi. N.

lunnisoN
7 mi. NE.
6}« mi. NE.

BODDY
i mi. E.

do.
5 mi. SE.

IRCHWOOD
W mi. BW.
Hnii. SW.

W. W. Varnell
Snow Hill School

William Kobbet
W. J. Lackey

Ted Lcamao
William S. Davis

do.
J. B. Hall

do.
Ben Leo

T. D. Wrinkle

Frank Kelly i
N. F. Fino
. W. McDaniel

E. M. Cross
do.

amcs Powcll

0. D. Eldridge
T. J. Ulblru

H. L. Carlso

H L. Carlson

Green

do.
H. L. Carlson

Ed Woolen

1. L. Carbon

do.

d Woolen

I. L. Carlson
J Woolen

Vallry
do.

Slope
Valey

Hilltop
Valley

do.
do.

do.
do.

do.

do.

do.
lope

lilltop
do.

lop.

illtop
•lley

i
7

7
7

80(1
72
72
73

730
730

730

720

800
780

710
7 I C
700

700
745

1

_

'

0

0
02

72

100

19
102

80

81

113
S3

;

1

1

• • • • •

08

40
30
30

110

30
0

0
24
e

I
6

Limestone
do.

Dolomita
Shale

Dolomite
Limestone

do.
do.

do.
do.

do.

do.

)o!omite
do.

do.
do.
do.

do.
i»le

1

Olmc
Olmo

OCk
•Cc

OCk
Olmo
Olmo
Oline

Olmc
Olmo

Olmo

)lmo

OCk
OCk

Ck
Ck
Ck

Ck
'c

2

4
1

4(
13
20
1C

40
51

17

10
00

38

30

7i
30

4 8/4

,

J 0/4

0/48
»/4S

0/4 S
9/4 S

9/48

0/48

0/48
9/48

S D
0

r.
S 11

.ri
u

D
U

T,

c

u
.1

u
r,

u
L

10

10

. 62 D.S
. P Well supplies water for

300 students.

.... D Water sample analysed.
. D

. D.S
01 D

.. . . Ab
02 Ab Water blick witb sulfur

odor. Water sample an-
alyzed.

02 D Water bas lulfur odor.
D Static water lercl report-

ed prior to 19-10 to be
about 10 feet.

D Water baa lulfur odor.

... D

01 D
D

02 D
. Ab Dry hole.

D

1 Q. . . J>O

.. u.s
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Reference No.
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.'•!":.'• G 1976

Mr. Philip L. Stewart, Environmental Engineer
Water Quality Control Division
Tennessee Department of Public Health
Southeast Regional Health Office
2501 Milne Avenue
Chattanooga, TN 37406

Dear Mr. Stewart:

As you are aware, D. M. Steward has been utilizing the pond adjacent to Jerome
Street as a settling basin_fpr suspended solids. The pond discharges through a cul-
vert under 37th Street and thence to a tributory of the Tennessee River. This is
described on Enclosure 1, a sketch of the site and then "proposed area" in 1972.
This has not been satisfactory and wilj not meet the_ requirements of the ̂976 con-
ditions of pur permit (TNOJQQ4774) .

May 2j_:i976.
A new system has been developed and will be ready for initiation the week of_

A plan descriptiojn of this process is offered in Enclosure 2. This
system separates the runoff from rainwater and the process water wastes and provides
for filtration of the latter. Process water, so treated, will then be either re-used
or discharged to the sanitary sewer. The runoff from rainwater will be the only
discharge from D. M. Steward into the pond noted on Enclosure 1 once the system is
operable.

Enclosure 2 describes the discharge routes for both the runoff and process waste
water. All waste water related to the process is diverted to the 16,000 gallon coll-
ection tank for holding and subsequent filtration. Enclosures 3 & 4 describe in de-
tail the tank and its agitating system. Current flow of waste water is approximately
5,000 gallons per day. Maximum flow could reach 7,500 gallons, but this is not an-
ticipated. The filtration unit is designed to handle 10,000 gallons per day.

The waste slurry will be lifted from the collection tank with a Warren-Rupp SA2-A
double acting diaphragm pump (see Enclosure 5) and pumped through the Shriver Model
24 Plate and Frame Pressure Filter. A description of this unit is provided in Enclosure
6. "~ 1

The f i l t ra te discharged from the f i l ter will be either emptied into the sanitary
sewer (see discharge point on Enclosure 21_pr_piped to a storage tank for re-use.

POST OFFICE BOX 510 CHATTANOOGA, TENNESSEE 37401 PHONE 615/867-4100



JH. STHWARD MFG. CO., CHATTANOOGA, TENNKSSKK , ~\

Performance tests were made both at the Shriver Company and D. M. Steward to
test the effectiveness of this type filter on the same slurry which will be handled
by the production unit. The tests were satisfactory.

Enclosures 7 & 8 describe the testing procedures leading to the specification
of the filtration unit. The tests by Shriver were primarily of a nature to specify
the unit type and size. Those run by Steward were to evaluate the selection from
the standpoint of performance (capability and efficiency). TSS was very satisfactory
on the evaluation conducted at Steward (note results, Enclosure 8).

A comparison of analyses of the water at the Jerome Street discharge and at the
37th Street (:ulvert_jL_whic^lLJ.s_.reported quarterly to EPA, is shown on Enclosure 9. This
indicates that, with_the_j|olid_8 reduced to a satisfactory level, other parameters
(BOD5, COD, NĤ , jmd pH) are well within the 1976 requirements at the Jerome Street

/-discharge. Accordingly, Dj_J(̂ t̂ê a_rd respectfully requests that the Stat^ of Tenn-
.> eggee allow it to begin utilizing the system described in time for compliance_ w^th
/Its permit expiration of May 31. 1976. .

Yours very truly,

•in
fice President of Engineering
(State of Tennessee License No. 4829)

JHWJr/ds
9 Enclosures
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P E R M A N E N T M A G N E T S

March 30, 1976

Mr. V. Wayne McCoy, Chief
Monitoring and Enforcement Section
Division of Water Quality Control
Tennessee Department of Public Health

Dear Mr. McCoy:

Plang^for the treatment of process wastewater are described helow and in the
attached facility layout. While the construction of the treatment facility is
progressing and the filtration equipment is on hand, no connection to the Chatt-
anooga municipal sewerage system will be made until approval from you or your
representative is granted.

As described on the attached layout, all process water generated by the operation
will be received through discharge drains (1), (2), and (3) into a 15,000 gallon,
agitated collection tank. The tank is reinforced concrete. The tank capacity is
such that it can contain slightly greater than a two day supply of wastewater at
maximum plant operation. Filtration will be handled by a Shriver Model 24 Poly-
propylene j*late and Frame Pressure ;Fi_l̂ r. The designed filtration rate of 42
gallons per minute (the average slurry concentration to be approximately 0.5%
solids) will allow the unit to be cycled quickly, once per day.

Selection of this type filtration system was made, based on tests run with typ-
ical slurry from the same source as the production unit will handle, both at
Shriver and at D. M. Steward. Results were obtained on a wide range of solids
concentrations (0.4% to_20.*̂ ?0 an^ on a wide range of flow rates. Filtrate clarity
at the designed rate on the test unit operated at Steward was excellent, running

mg/1 TSS. The maximum TSS recorded on all tests was 10 mg/1.

The filtrate from the unit will be directed to the Chattanooga municipal sewer
system (upon approval of the Division of Water Quality Control) or it may be
stored for re-use. Storage tanks for this purpose are not ready at this time,
nor is the piping system. Approval by the Chattanooga Department of Streets and
Sewers has been made for this connection.

In order to dispose of natural runoff from roof guttering, extensive repiping is
being affected which will carry rain water from this source only to the current
discharge point at the time the filtration unit is activated.

1
POST OFFICE BOX 51O . CHATTANOOGA. TENNESSEE 374OJ . PHONE 6 I 5/867-4 1OO
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STHWARD MFG. CO., CHATTANOOGA, T K N N K S S K I ;

It is my impression that at the time of activation and satisfactory performance
____. Of the system, both the Division of Water Quality Control Temporary Permit 75-

159 and the EPA Permit NPDES~No. TNQ004774 may be removed.

D. M. Steward appreciates the assistance given by the Division, and we do be-
lieve we will be in full compliance with the system activation.

Yours very truly,

\n H. Woody, Jrj
Vice-President, Engineering
(Tenn. Reg. No. 4829)

JHWjr/ds
Enclosure

cc: Mr. Jack R. McCornick, Basin Chief
Division of Water Quality Control
Southeast Regional Health Offices
2501 Milne Avenue
Chattanooga, TN 37406

Mr. Robert W. Ruch, P.E.
Chief, KY/TN Compliance Group
Water Enforcement Branch
Enforcement Division
United States Environmental Protection Agency
1421 Peachtree Street, N.E.
Atlanta, GA 30309

III
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Local Climatological Data
Annual Summary With Comparative Data

1981
CHATTANOOGA, TENNESSEE

Narrative Climatological Summary
Chattanooga is located in the southern portion of the Great Valley of Tennessee, an area of the
Tennessee River between the Cumberland Mountains to the west and the Appalachian Mountains to
the east. Local topography is complex with a number of minor valleys and ridges giving a local
relief of as much as 500 feet. The Tennessee River approaches Chattanooga from the northeast
and forms a loop southwest to west to northwest of the City at an elevation of about 630 feet
above mean sea level. Most of the City lies on the south side of the river. On the north and
southwest sides, the terrain rises abruptly to about 1,200 feet abov^e the river. This complex
topography results in marked variations in air drainage, wind, and minimum temperatures within
short distances. In winter the Cumberland Mountains have a moderating influence on the local
climate by retarding the flow of cold air from the north and west.

Chattanooga enjoys a moderate climate, characterized by cool winters and quite warm summers.
Because of the sheltering effect of the mountains, winter temperatures average about 3° warmer
than at stations on the southern Cumberland Plateau section of the State. Winter weather is
changeable and alternates between cool spells, with an occasional cold period. Extreme cold is
rare. Temperatures fall as low as the freezing point on a little over one-half of the winter
days. Temperatures below zero have occurred only 15 times since 1879. Snowfall from year to
year is greatly variable. Some winters have little or none. Heavy snowfalls have occurred,
but any appreciable accumulation of snow seldom remains on the ground more than a few days.
Ice storms of freezing rain or glaze are not uncommon; occasionally raid-winter icing becomes
severe enough to do some damage in the area.

Summer temperatures are either in the high eighties or low nineties. Temperatures of 100° or
higher are unusual, having occurred less than one-fourth of the years since the turn of the
century. Most afternoon temperatures are modified by thunderstorms; temperatures frequently
plunge 10° to 15° in a matter of minutes during one of these showers.

Precipitation in the Chattanooga area is well distributed throughout the year with the greater
amounts in wintertime when cyclonic storms from the Gulf of Mexico reach the area with greater
intensity and frequency. A second peak rainfall period generally occurs in July, principally
from thundershowers that move into the area from the south and southwest. During any year
there are usually a few of these storms that can be classified as severe, with hail and damag-
ing winds. On the average, a rainfall at least as great as 1.5 inches in one hour can be
expected about once every two years, 3 inches in two hours once every ten years, and 4 inches
in 12 hours every five or six years.

The growing season averages 228 days. Records from 1940 to date show the average date of last
freezing temperatures in spring to be April 3 and the latest, April 25. The average date of
the first freezing temperature In the fall is November 9 and the earliest, October 27.

Spring and autumn are, very enjoyable seasons in Chattanooga, with many days being nearly ideal
in temperature. To many, the fall months of September, October, and November are the most
pleasant. Rainfall is at a minimum, sunshine at a relative maximum and temperature extremes
are practically non-existent.

NATIONAL OCEANIC AND / ENVIRONMENTAL DATA AND / NATIONAL CLIMATIC CENTER
ATMOSPHERIC ADMINISTRATION / INFORMATION SERVICE / ASHEVI LLE. N.C.
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Hazardous Waste Site
Ranking System
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Distance Assigned Value

>150 feet 0
76 to 150 feet 1
21 to 75 feet 2
0 to 20 feet 3

Net precipitation (precipitation minus evaporation) indicates

the potential for leachate generation at .the facility. Net seasonal

rainfall (seasonal rainfall minus seasonal evaporation) data may be

used if available, if net precipitation is not measured in the

region In which the facility is located, calculate it by subtracting

the mean annual lake evaporation for the region (obtained from

Figure 4) from the normal annual precipitation for the region

(obtained from Figure 5). EPA Regional Offices will have maps for

areas outside the continental U.S. Assign a value as follows:

Net Precipitation Assigned Value

<-10 inches 0
-10 to +5 inches 1
+5 to +15 inches 2
>+15 Inches 3

Permeability of unsaturated zone (or intervening geological

formations) is an Indicator of the speed at which a contaminant

could migrate from a facility. Assign a value from Table 2.

Physical state refers to the state of the hazardous substances

at the time of disposal, except that gases generated by the

hazardous substances in a disposal area should be considered In

rating this factor. Each of the hazardous substances being

evaluated is assigned a value as follows:

12
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MEAN AKHUAL LAKE EVAPORATION
(In Inches)

.

"^7 ' ~.
Based on period 194

Source: Cllaatlc Atlas of the United States, U.S. Department o£ Conmerce, National Climatic
Center, Aahville, N.C., 1979.

FIGURE 4
MEAN ANNUAL LAKE EVAPORATION

(IN INCHES)



r

'-z£M&K$JB*,

Soorca: Cltxrlc Atlas of the United Stntci. U.S. Departaent of ConMrce,
Anhvll le . N . C . . 1979.

Climatic Center,

FIGURE 5
NORMAL ANNUAL TOTAL PRECIPITATION (INCHES)



iL TABLE 2

PERMEABILITY OF GEOLOGIC MATERIALS*

Type of Material
Approximate Range of Assigned
Hydraulic Conductivity______Value

Clay, compact till, shale; unfractured <10~' cm/aec
metamorphlc and igneous rocks

Silt, loess, silty clays, silty
loams, clay loams; less permeable
limestone, dolomites, and sandstone;
moderately permeable till

Fine sand and silty sand; sandy
loams; loamy sands; moderately
permeable limestone, dolomites, and
sandstone (no karst); moderately
fractured igneous and metamorphlc
rocks, some coarse till

Gravel, sand; highly fractured
igneous and metamorphlc rocks;
permeable basalt and lavas;
karst limestone and dolomite

10-5 _ 10"7 cm/s

10~3 - 10~5 cm/sec

>1(T3 cm/sec

*Derived from:

Davis, S. N., Porosity and Permeability of Natural Materials in Flow-Through
Porous Media, R.J.M. DeWest ed., Academic Press, New York, 1969

Freeze, R.A. and J.A. Cherry, Groundvater, Prentice-Hall, Inc., Hew York, 1979

15
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;>H Physical State Assigned Value
'J

"i Solid, consolidated
:' or stabilized 0
:•;
:• Solid, unconsolidated
] or unstabilized 1

j Powder or fine material 2
•»

'•\ Liquid, sludge or gas 3
•i ~ « . li/*~~ /it MNoSxAAAJv~•JF 3.3 Containment V

•^ Containment is a measure of the natural or artificial means

,! that have been used to minimize or prevent a contaminant from
i '•^ entering ground water. Examples Include liners, leachate collection
I":# systems, and sealed containers. In assigning a value to this rating

i* factor (Table 3), consider all ways In which hazardous substances

vj are stored or disposed at the facility. If the facility involves
:| more than one method of storage or disposal, assign the highest from

;^ among all applicable values (e.g., If a landfill has a containment

.'-'•* value of 1, and, at the same location, a surface impoundment has a'*.••t
•j value of 2, assign containment a value of 2).

• •'v 3.4 Waste Characteristics

'\t In determining a waste characteristics score, evaluate the most
/f hazardous substances at the facility that could migrate (i.e., if

scored, containment is not equal to zero) to ground water. Take the
•I
•\ substance with the highest score as representative of the potential

i hazard due to waste characteristics. Note that the substance that
I
| may have been observed In the release category can differ from the

li
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TABLE 3

CONTAINMENT VALUE FOR GROUND WATER ROUTE

Assign containment a value of 0 If: (1) all th* hazardous substances «t th« facility are underlain by an essentially noa peraeable »urfac« (natural or arti-
ficial) and adequate leachate collection systems and diversion systeas ar» preaant; or (2) than la no. ground water In the vicinity. The value "0" doei not
Indicate no risk. Rather, it Indicate* a significantly lover relative rlak vben compared with more ••rioua sites on a national level. Othsrvise, evaluate
the containment for each of the different means of atoraga or dlapoaal at the facility using the following guidance.

A. Surface Impoundment

Sound run-on diversion atructure,
eaaeniially non peneabla Liner (natural or
artificial) coop*title vlth the w»»t«. and
adequate leaehate collection ayatem

Eaaentlally non permeable, coapatlbia'liner
vith no leachate collection ay«te«; or
inadequate freeboard

Potentially unsound run-on diversion
•tructure; or moderately permeable
compatible liner

Unsound run-on diveralon structure; no
liner; or incompatible liner

&• Container*

Container* aealed end in sound condition,
adequate liner, and adequate leachate
collection system

Containers sealed end in sound condition,
no liner or aoderately permeable liner

Aaslgned Value

0

Containers leaving, moderately per
liner

eable

Container* leaking and no liner or Incompatible
liner

Assigned Value

0

1

2

3

C. Piles

Piles uncovered and waste stabilized;
or piles covered, waste unstabillzed,
and essentially non permeable liner

Piles uncovered, wasta unstabllied,
moderately permeable liner, and laachata
collection system

Piles txncovarsd. wasta unatabiliced,
moderately permeable liner, and no
leachate collection aystem

Piles uncovered, waate unstabllied, and no
liner

D. Landfill

Aaslgned Value

0

Assigned Value

Essentially non permeable liner, liner
compatible with waste, end adequate
leachate collection system

Essentially non permeable compatible liner, no
leachate collection system, and landfill surface
precludes pooding

Moderately permeable, compatible liner, and landfill
surface precludes ponding

No liner or Incompatible liner; moderately
permeable compatible liner; landfill surface
encourages ponding; no run-on control



j V_^ substance used in rating waste characteristics. Where the total
-,

\ inventory of substances in a facility is known, only those present
<
y in amounts greater than the reportable quantity (see CERCLA [ V,
|
I Section 102 for definition) may be evaluated.
\
•t Toxicity and Persistence have been combined in the matrix below

1 because of their important relationship. To determine the overalli
I • value for this combined factor, evaluate each factor individually as
]
\ discussed below. Match the individual values assigned with the , ~

' values in the matrix for the combined rating factor. Evaluate
|
i several of the most hazardous substances at the facility -

| independently and enter only the highest score in the matrix on the
!1 work sheet.

Value for Toxicity

0
1 •
2
3

Value for

0

0
3
6
9

1

0
6
9
12

Persistence

2

0
9
12
15

3

0
12
15
18

Persistence of each hazardous substance is evaluj

biodegradability as follows:

Substance Assigned Value^

Easily biodegradable compounds 0

Straight chain hydrocarbons 1

Substituted and other ring compounds 2

Metals, polycyclic compounds and
halogenated hydrocarbons 3



1
more specific information is given in Tables 4 and 5.

Toxicity of each hazardous substance being evaluated is given a

value using the rating scheme of Sax (Table 6) or the National Fire

Protection Association (NFPA) (Table 7) and the following guidance:

Toxicity Assigned Value

Sax level 0 or NFPA level 0 0

Sax level 1 or NFPA level 1 1

Sax level 2 or NFPA level 2 2
£

Sax level 3 or NFPA level 3 or 4 3

Table 4 presents values for some common compounds.

Hazardous waste quantity includes all hazardous substances at a

facility (as received) except that with a containment value of 0.

Do not include amounts of contaminated soil or water; in such cases,

the amount of contaminating hazardous substance may be estimated.

On occasion, it may be necessary to convert data to a common

unit to combine them. In such cases, 1 ton - 1 cubic yard = 4 drums

and for the purposes of converting bulk storage, 1 drum »

50 gallons. Assign a value as follows:

Tons/Cubic
Yards

0
1-10
11-62
63-125
126-250
251-625
626-1250
1251-2500
>2500

No. of Drums

0
1-40
41-250
251-500
501-1000
1001-2500
2501-5000
5001-10,000
>10,000

Assigned
Value

0
1
2
3
4
5
6
7
8

19



TABLE 5

to

PERSISTENCE (BIODEGRADABILITY) OF
SOME ORGANIC COMPOUNDS*

VALUt - i

tldrlii
bcncop/ren*
bcnzothlazole
txnzothlophene
bcnzjrl butjl phthal^t*
b ronochlorobcaxcM
broaoforv butcnal
kroaaphujrl phjntl •tbir
cUariUa*
chlorehydrozy txuepbrcca*
bli-eUerolioprephrl attar
»-chlorooitrob«aseEM
ODE ,
BDT
dibreaotonxcB*
dlbutrl phthalat*
1, 4-dlchlarob<nz«B*
dlchlorodinuorwchmn*
dl.ldrla
ilttbrl phth«Ut.
it ( J-« thjrUuxyl) phOulau
dth.ijrl phtfcalat*
di-l.obutyl phti»l«t«
dlMChrl phthaUt.

*, fr-dlaltr»-7-«»lnopb«nol
dlpropyl pbchmlat*
•adrin

HIGHLY PEI5ISTQCI CCKPOOHBS

hBptachlor
heptachlor epoxld*
l,2.3,»,5,7,7-h.pt«chloroaorborn«n«
h«ucblorob«iixttM
hiucblora-1 , 3-but«dl«n«
haxachlorocyclobAXAa*
hazachlonxtlura*
••tbyl b«uotht«xol«
pcDUChlorobipbcnyl
pntaeblaropbmDl
1 , 1 , 3 , 3-t« tr»chloroac«toiM
tctr«chloroblpb*n;l
thla».thylb«n»otbJUK>l«
triehlorobtnxcn*
tileblaroblpbcayl
trleblo ro fluorow* tlma
2,t,«-trichloropb*iiol
tripbeayl pho«ph«t«
li i r»nll i lil in i»«rtnin
broaofora
cxrbon tatrachlorldi
chlorofora
f l i l r i n i a i i i l iTinnaarlii i ia
dlbroaodieliloro<th«B*
Utnchloro«thaa<
1 , 1 , 2-trichloro* toaaa

VALOS »

accuphtlijln*
•tr«zlu
(dUth7l) icrulu
b«rbit«l
boracol
bronobenx«n*
cjwpbor
chlorobMMM
l,2-bla-chloroBthox7 0th«ct
b-chloro«thyl ««th/l ether
ehloroMthjl cthvr
chloroiMthyl «thyl ether
3-chloropyridia*
dl-t-but7l-p-b«axoqulaonc
dichloroathyl «th«r
<Uhyroc«rvon«
dljitthrl lulfoxldt
2 , 6-dljiitrocoluaiM

2 tatitan OCKPODIDS

cl«-2-«th7l-4-aath7l-l,}-dl«al<a*
tr«u-2-atbjl-4-aathxl-li3-<lloxaUiM
JuaUcol
2-b7droxjr*41p0BltTlla
ivophoroa*
lnd.n.
laoboracol
laopropanrl^r-lBopropyl b«nx«ao
2-Mthoxy blpbaayl
aathyl blphrayl
Mtbyl cblorida
a«thyllnd*a<
a*tbyl«n> chlorid*
oltromlaol*
altrobeoc«a«
l,l,2-trlchloro«thyl«n«
tria*thyl-trloxo-h«uhydro-trl«<ln>

lo«Mr

VALUE - 1 SOKEVUAT PEKSXSTZHT COKPOUXDS

•teatylcM dlcbloridtt
bahanic acid, mthyl ut*r
baaseiM
baascna •ulfonlc acid
butyl b«axcna .
butyl brtmid*
«-caprol«ct«a
cArbon-dUulf Ida
o-cr«»ol
daeaaa
1 , 2-dtcbJ.oro« th«iM
1,2-dlMthoxy

liaonana
awtbyl *»t«r of llfnocarlc acid
Ba*th.uia

1,4-dlMChyl phanol
dioctyl »dip«t«

•thyl 1
2-e tbylHi-haxaaa

isoprophyl banzcna

nathyl aaphtbalcne
••thyl palaltata
Mthyl pbaoyl cacbinol
•a thyl atearata
naphthaleaa
QOWUU
octaaa
octyl chlorlda
pen tana
pbanyl baosoata
phthalie anhydride
propylbanccna
l-terplo*ol
toluana
vinyl ba&tcD«
zylcnc

VALUE - 0 HOHFEKSISTEHT CCMP0UHDS

acetAJLdabyda
•cat lc acid
acaton*
•catophanona
batutoic acid
di-iaobutyl ctrblnol
dOCOa«na
alcoaana ^
athaool
athylatmlnB
haxadaccn*
aMthaaol

aachyl bantoata
3-vMthyl butanol
Mthyl atbyl katona
2-Mthylpropanol
octadaeaa*
pantadacaoa
paotanol
propanol
propylaalne
tetradacao*
D-crld>c«n«
n-und«CAn«



3.5 Targets

Ground water use indicates the nature of the use made of ground

watet drawn from the aquifer of concern within 3 miles of the

hazardous substance, including the geographical extent of the

measurable concentration in the aquifer. Assign a value using the

following guidance:

Ground Water Use Assigned Value

Unusable (e.g., extremely saline aquifer,
extremely low yield, etc.) 0

Commercial, industrial or irrigation and
another water source presently available;
not used, but usable 1

Drinking water with municipal water from
alternate unthreatened sources presently
available (I.e., minimal hookup requirements);
or commercial, Industrial or irrigation with no
other water source presently available 2

Drinking water; no municipal water from alternate
unthreatened sources presently available 3

Distance to nearest well and population served have been

combined in the matrix below to better reflect the important

relationship between the distance of a population from hazardous

substances and the size of the population served by ground water

that might be contaminated by those substances. To determine the

overall value for this combined factor, score each individually as

discussed below. Match the individual values assigned with the

values in the matrix for the total score.



Value for
Population

Served

0

1

2

3

4

5

Distance to nearest well

0

0

0

0

0

0

0

is

Value for Distance
to Nearest Well
1 2 3

0

4

8

12

16

20

measured

0

6

12

18

24

30

from the

0

8

16

24

32

35

4

0

10

20

30

35

40

hazardous

substance (not the facility boundary) to the nearest well that draws

water from the aquifer of concern. If the actual distance to the

nearest well is unknown, use the distance between the hazardous

substance and the nearest occupied building not served by a public

water supply (e.g., a farmhouse). If a discontinuity in the aquifer

occurs between the hazardous substance and all wells, give this

factor a score of 0, except where it can be shown that the

contaminant is likely to migrate beyond the discontinuity. Figure 6

illustrates how the distance should be measured. Assign a value

using the following guidance:

Distance Assigned Value

>3 miles
2 to 3 miles
1 to 2 miles

2001 feet to 1 mile
< 2000 feet

0
1
2
3
4

25
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Population served by ground water is an indicator of the

population at risk, which includes residents as well as others who

would regularly use the water such as workers in factories or

offices and students. Include employees in restaurants, motels, or

campgrounds but exclude customers and travelers passing through the

area in autos, buses, or trains. If aerial photography is used, and

residents are known to use ground water, assume each dwelling unit

has 3.8 residents. Where ground water is used for irrigation,

convert to population by assuming 1.5 persons per acre4of irrigated

land. The well or wells of concern must be within three miles of

the hazardous substances, including the area of known aquifer

contamination, but the "population served" need not be. Likewise,

people within three miles who do not use water from the aquifer of

concern are not to be counted. Assign a value as follows:

Population Assigned Value

0
1-100

101-1,000
1,001-3,000
3,001-10,000
>10,000

0
1
2
3
4
5

27
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TABLE 8

VALUES FOR FACILITY SLOPE AND INTERVENING TERRAIN

u>

Facility Slope

Facility is closed basin

Facility has average
slope <3Z

Average slope 3-5%

Average slope 5-8%

Average slope >8%

Intervening Terrain

Terrain Average
Slope <3%; or
Site Separated
from Water Body
by Areas of
Higher
Elevation

.0

0

0

0

0

Terrain
Average
Slope
3-5%

0

1

1

2

2

Terrain
Average
Slope
5-8%

0

1

2

2

3

Terrain
Average,
Slope
>8%

0

2

2

3

3

Site in
Surface
Water

3

3

3

3

3



One-year 24-hour rainfall (obtained from Figure 8) indicates

the potential for area storms to cause surface water contamination

as a result of runoff, erosion, or flow over dikes. Assign a value

as follows:

Amount of Rainfall Assigned Value
(inches)

<1.0 0
1.0-2.0 1
2.1-3.0 2
>3.0 3

Distance to the nearest surface water is the shortest distance

from the hazardous substance, (not the facility or propferty

boundary) to the nearest downhill body of surface water (e.g., lake

or stream) that is on the course that runoff can be expected to

follow and that at least occasionally contains water. Do not

include man-made ditches which do not connect with other surface

water bodies. In areas having less than 20 inches of normal annual

precipitation (see Figure 5), consider intermittent streams. This

factor indicates the potential for pollutants flowing overland and

into surface water bodies. Assign a value as follows:

Distance Assigned Value

>2 miles 0
1 to 2 miles 1

1000 feet to 1 mile 2
<1000 feet 3

Physical state is assigned a value using the procedures in

Section 3.2.

32
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Source: Rainfall Frecjutncy A.tl*i of th« United State*, Technical Peper «o. 40, U.S. Department of Coaaaerce,
U.S. CovernaienC Printing Office, Vaebington, D.C., 1963.

FIGURE 8
1-YEAR 24-HOUR RAINFALL

(INCHES)



"̂ 4.3 Containment

jl'

Containment is a measure of the means that have been taken to

minimize the likelihood of a contaminant entering surface water

either at the facility or beyond the facility boundary. Examples of

containment are diversion structures and the use of sealed

containers. If more than one type of containment is used at a

facility, evaluate each separately (Table 9) and assign the highest

score.

4.4 Waste Characteristics__________________ i

Evaluate waste characteristics for the surface water route with

the procedures described in Section 3.4 for the ground water route.

4.5 Targets

Surface water use brings into the rating process the use being

made of surface water downstream from the facility. The use or uses

of interest are those associated with water taken from surface

waters within a distance of three miles from the location of the

hazardous substance. Assign a value as follows:

Surface Water Use Assigned
(Fresh or Salt Water) - Value

Not currently used 0

Commercial or industrial 1

Irrigation, economically
important resources (e.g.,
shellfish), commercial food
preparation, or recreation (e.g.,
fishing, boating, swimming) 2

prinking Water 3



c

TABLE 9

CONTAINMENT VALUES FOR SURFACE WATER ROUTE

CO
(Jt

\saign containment a value of 0 If: (1) all tba waste ac the att« Is surrounded by diversion structures that are la sound condition and adequate to contain
all nmoff, splllt, or leaks from the waste; or (2) intervening terrain preclude* runoff froa entering aurface water. Otherwiae, evaluate the contalnaent
or each of the different Man* of storage or diapoul at the ait* end assign a value a* followa:

A>» Surface Impoundment.

Sound diking or diversion structure,
adequate freeboard, and no eroaion
evident

Sound diking or diversion structure, but
inadequate freeboard

Diking not leaking, but potentially unsound

Diking unsound, leaking, or in danger
of collapse

Assigned Value

0

2

3

Assigned Value

Containers sealed, in sound condition, and sur-
rounded by sound diversion or containment system

Containers sealed and in sound condition,
but not surrounded by sound diversion
or containment systea

Containers leaking and diversion or containment
structures potentially unsound

Containers leaking, and no diversion or containment
structures or diversion structures leaking or in
danger of collapse

.,0

C. Waste Piles

Piles are covered and surrounded
by sound diversion or containment system

Files covered, wastes unconsolidated,
diversion or containment system not adequate

Piles not covered, wastes unconsoli-
dated, and diversion or containment
systea potentially unsound

Piles net covered, wastes unconsolidated,
and no diversion or containment or diversion
syateia leaking or in danger or collapse

D. Landfill

Landfill slope precludes runoff, landfill
surrounded by sound diversion system,
or landfill has adequate cover material

Landfill not adequately covered and
diversion system sound

Landfill not covered end diversion systea
potentially unsound

Landfill not covered and no dlveraion
systea present, or diversion systea unsound

Assigned Value

0

Assigned Valve

0



TABLE 10

VALUES FOR SENSITIVE ENVIRONMENT (SURFACE WATER)

ASSIGNED VALUE

DISTANCE TO WETLANDS*
(5 acre minimum)

Coastal

Fresh Water

DISTANCE TO
CRITICAL HABITAT
(of endangered species)**

>2 miles 1-2 miles

>1 mile % - 1 mile

>1 mile % - 1 mile

h - 1 mile

100 feet - % mile

% - % mile

< % mile

<100 feet

< k mile

*Wetland is defined by EPA in the Code of Federal Regulations 40 CFR Part 230, Appendix A, 1980

**Endangered species are designated by the U.S. Fish and Wildlife Service.



Distance to Surface Water

Population

0
1-100

101-1000
1001-3000
3001-10,000

>10,000

>3 miles 2-3 miles 1-2 miles
2001 feet
to 1 mile

0-2000
feet

0
0
0
0
0
0

0
4
8

12
16
20

0
6

12
18
24
30

0
8

16
24
32
35

0
10
20
30
35
40

38
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8.0 DIRECT CONTACT

The direct contact hazard mode refers to the potential for
4

Injury by direct contact with hazardous substances at the facility.

8.1 Observed Incident

If there is a confirmed instance in which contact with

hazardous substances at a facility has caused injury, illness, or

death to humans or domestic or wild animals, enter a value of 45 on

line 1 of the work sheet (Figure 12) and proceed to line 4

(toxicity). Document the incident giving the date, location and
i

pertinent details. If no such instance Is known, enter "0" on

line 1 and proceed to line 2.'

8.2 Accessibility

Accessibility to hazardous substance refers to the measures

taken to limit access by humans or animals to hazardous substances.

Assign a value using the following guidance:

Barrier . Assigned Value

A 24-hour surveillance system (e.g., 0
television monitoring or surveillance
by guards or facility personnel) which
continuously monitors and controls entry
onto the facility;

or

an artificial or natural barrier (e.g.,
a fence combined with a cliff), which
completely surrounds the facility; and
a means to control entry, at all times,
through the gates or other entrances to
the facility (e.g., an attendant, television
monitors, locked entrances, or controlled
roadway access to the facility).

i .

57
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Barrier (continued)

Security guard, but no barrier

A barrier, but no separate
means to control entry

Barriers do not completely
surround the facility

8.3 Containment

Assigned Value

Containment indicates whether the hazardous substance itself is

accessible to direct contact. For example, if the hazardous

substance at the facility is in surface impoundments, containers

(sealed or unsealed), piles, tanks, or landfills with a cover depth

of less than 2 feet, or has been spilled on the ground or other

surfaces easily contacted (e.g., the bottom of shallow pond or

creek), assign this rating factor a value of 15. Otherwise, assign

a value of 0.

8.4 Waste Characteristics

Toxicity. Assign a value as in Section 3.4.

8.5 Targets

Population within one-mile radius is a rough indicator of the

population that could be involved in direct contact incidents at an

uncontrolled facility. Assign a value as follows:

Population Assigned Value

0
1 - 100

101 - 1,000
1,001 - 3,000
3,001 - 10,000

>10,000

0
1
2
3
4
5

59
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Hamilton County, Tennessee 15

This soil is used mostly for woodland, hay, and
pasture. Some areas are used for urban housing and
local commercial districts.

This soil is moderately suited to agricultural use. The
very slowly permeable clay subsoil retards root growth
and the movement of water and air through the soil. Row
crops such as corn and soybeans grow poorly on this
soil. Pasture plants, such as common bermudagrass, tall
fescue, and serecia lespedeza, grow fairly well.

This soil is moderately suited to use as woodland
because of moderate available water capacity and the
very slowly permeable clay subsoil. Trees that grow on
this soil include loblolly pine and shortleaf pine. The
clayey subsoil near the surface causes seedling mortality
and limits the use of equipment when the soil is wet.

This soil is poorly suited to most urban uses. The very
slow permeability, low strength, and high shrink-swell
potential are limitations which are difficult to overcome.
Engineering works and highway and street construction
are limited by the low strength, high shrink-swell
potential, and depth to bedrock of this soil.

This soil is in capability subclass IVe and woodland
subclass 4c.

CcD—Colbert-Rock outcrop complex, 5 to 20
percent slopes. This map unit consists of small areas of
sloping and moderately steep Colbert soils and
limestone Rock outcrop so intermingled that they could
not be separated at the scale selected for mapping.
Areas of this map unit range from about 3 to 25 acres in
size, and individual areas of each component range from
0.1 acre to about 2 acres. Areas of Colbert soils make
up from 35 to 70 percent of the map unit and average
about 45 percent. Areas of Rock outcrop make up from
30 to 55 percent of the map unit and average about 40
percent.

Colbert soils are deep and moderately well drained.
Typically, the surface layer is brown silt loam about 4
inches thick. The subsoil is yellowish brown plastic clay
that extends to a depth of 45 inches. It is mottled in
shades of brown and gray except in the upper 10 to 15
inches. The underlying material is olive clay which has
gray and brown mottles. Limestone bedrock is at a depth
of 55 inches.

Colbert soils are low in natural fertility and organic
matter content. They range from slightly acid to strongly
acid, except in the layers just above bedrock, which
range from slightly acid to mildly alkaline. Permeability is
very slow, retarding root growth and the movement of
water and air through the-soil. The available water
capacity is only moderate because of the high clay
content in the subsoil. The shrink-swell potential is high.

Rock outcrop is limestone bedrock that is exposed on
the land surface. In places, the rocks are level with the

'rface, and in other places, the rocks extend 2 to 3 feet
ove the surface.

Included with this unit in mapping are numerous small
areas of a soil which is less than 40 inches deep to
bedrock. Also included are a few areas of a soil that is
less clayey in the upper part of the subsoil. Included
soils make up 10 to 15 percent of the unit.

The soils are used mostly as woodland; in a few areas
they are used for unimproved pasture.

These soils are poorly suited to farming, woodland,
and most engineering uses. The large number of Rock
outcrops is the most limiting feature. Other limiting
features are very slow permeability, and the high shrink-
swell potential. Some tree species that grow on these
soils are hickory, chestnut oak, and eastern redcedar.

This complex is in capability subclass Vlls. The Colbert
soils are in woodland subclass 4c.

CdC—Colbert-Urban land complex, 2 to 12 percent
slopes. This map unit consists of deep, moderately well
drained, gently sloping anti sloping Colbert soils, Urban
land, and disturbed areas that have been altered during
construction. The areas of soils and Urban land are so
intricately mixed or so small that they could not be
separated at the scale selected for mapping. Areas of
this map unit range from about 5 to 150 acres in size,
and individual areas of each component range from 0.1
acre to about 5 acres. Colbert soils make up 25 to 45
percent of each mapped area, Urban land 25 to 45
percent, and disturbed areas 10 to 25 percent.

Typically, Colbert soils have a surface layer of brown
silt loam 4 inches thick. The subsoil is yellowish brown
clay that extends to a depth of 45 inches. It is mottled in
shades of brown and gray, except in the upper 10 to 15
inches. The underlying material is olive clay and has gray
and brown mottles. Limestone bedrock is at 55 inches.

Colbert soils are low in natural fertility and organic
matter content. They are slightly acid to strongly acid,
except in the layers just above bedrock, which range to
mildly alkaline. Permeability is very slow, and the
available water capacity is moderate. The shrink-swell
potential is high.

The Urban land part of this unit is covered by
buildings, streets, parking lots, sidewalks, and other
structures.

The disturbed areas have been excavated during the
installation of utilities, and cut and filled during grading
and shaping operations. They have been altered to the
extent that individual soils cannot be identified and
predictions cannot be made about their suitability for use
without an onsite investigation.

Included in mapping are small areas of a soil that is
less clayey in the upper part of the subsoil and areas of
a somewhat poorly drained soil that has gray mottles
within 10 inches of the surface layer. The somewhat
poorly drained soil is on level areas and slight
depressions. Also included are some areas of a Talbott
soil that has limestone bedrock within 40 inches of the
surface.

II
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The Colbert soils are used for parks, open space,
building sites, lawns, and gardens. They are moderately
to poorly suited to lawns, gardens, trees, and shrubs;
and they are poorly suited to intensive recreation
developments such as football fields, baseball fields, and
playgrounds. Colbert soils are poorly suited to building
sites, roads, and most other engineering uses. A very
slowly permeable clayey subsoil, low strength when wet,
and high shrink-swell potential are the major limiting
features of these soils.

The Colbert soils are in woodland subclass 4c. They
are not assigned to a capability subclass.

CoC—Collegedale silt loam, 2 to 12 percent slopes.
This deep, well drained, gently sloping and sloping soil is
on upland areas in the valleys underlain by limestone. It
formed in residuum of limestone or limestone
interbedded with shale. Slopes are commonly short and
irregular. They range from 2 to 12 percent but are
dominantly 4 to 12 percent. Individual areas range from
2 to 25 acres.

Typically, the surface layer is brown silt loam about 6
inches thick. The subsoil extends to a depth of 80 inches
or more. It is yellowish red clay and has mottles in
shades of brown and yellow.

The soil is low in natural fertility and organic matter
content. It is strongly acid or very strongly acid
throughout, except in areas where the surface layer has
been limed. Permeability is moderately slow, and the
available water capacity is moderate to high.

Included with this soil in mapping are small areas of a
soil which has a silty clay loam surface layer and a
brown clayey subsoil. Also included are small areas of
severely eroded soils that have a clay surface layer.

This soil is used mostly for woodland, hay, and
pasture. Some areas are used for urban housing.

This soil is only moderately suited to use as woodland
because of low fertility and the plastic clayey subsoil,
which retards root growth. It has no significant limitations
to woodland management. Trees that grow on this soil
include loblolly pine and Virginia pine.

This soil is poorly suited to cultivated crops and
moderately suited to hay and pasture. Slope and the
plastic clayey subsoil are the major limitations. The
clayey subsoil retards root growth and the movement of
air and water through the soil. Erosion is a hazard if
cultivated crops are grown.

This soil is poorly suited to most urban uses because
it has moderately slow permeability and low strength
when wet.

This soil is in capability subclass IVe and woodland
subclass 3o.

CoD—Collegedale silt 16am, 12 to 25 percent
slopes. This deep, well drained, moderately steep soil is
on uplands in the valleys underlain by limestone. It
formed in residuum of limestone or limestone

interbedded with shale. Slopes are commonly smooth
and short. Individual areas range from 2 to 25 acres.

Typically, the surface layer is brown silt loam about 6
inches thick. The subsoil extends to a depth of 80 inches
or more. It is yellowish red clay and has mottles in
shades of brown and yellow.

This soil is low in natural fertility and organic matter
content. It is strongly acid or very strongly acid
throughout, except in areas where the surface layer has
been limed. Permeability is moderately slow, and the
available water capacity ranges from moderate to high.

Included with this soil in mapping are soils which have
a silty clay loam surface layer and a brown subsoil. Also
included are small areas of a soil that has more than 10
percent fragments of chert in the surface layer.

This soil is used mostly for woodland, hay, and
pasture. Some areas are used for urban housing.

This soil is only moderately suited to use as woodland
because of low natural fertility and the plastic clayey
subsoil, which retards root growth. It has no significant
limitations to woodland management.

This soil is poorly suited to cultivated crops and
moderately suited to hay and pasture. Slope and the
plastic clayey subsoil are the major limitations. The
clayey subsoil retards root growth and the movement of
water and air through the soil. Erosion is a hazard if
cultivated crops are grown.

This soil is poorly suited to most urban uses because
it has moderately slow permeability and low strength
when wet.

This soil is in capability subclass Vie and woodland
subclass 3o.

CrB—Crossville loam, 2 to 5 percent slopes. This
moderately deep, well drained, gently sloping soil is on
broad plateaus of the Cumberland Mountains. It formed
in materials weathered from acid sandstone. The slopes
are smooth and convex. Individual areas range from 2 to
25 acres.

Typically, the surface layer is very dark grayish brown
loam about 10 inches thick. The subsoil extends to a
depth of 28 inches. It is brown and dark yellowish brown
loam. The underlying material is yellowish brown loamy
sand that is underlain by sandstone bedrock at 32
inches.

This soil is strongly acid throughout, except in areas
where the surface layer has been limed. Natural fertility
is low, and organic matter content is medium.
Permeability is moderate, and the available water
capacity is moderate. Tilth is good, and the root zone is
moderately deep.

Included with this soil in mapping are small areas of a
soil that has a higher clay content in the subsoil. Also
included are some areas of Ramsey soil and a few areas
of Rock outcrops.

This soil is used mostly for woodland and pasture, but
some cultivated crops are grown.

Ill
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TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Contl nued

Soil name and
map symbo 1

CdC»:
Colbert ——— ———

Urban land.

Collegedale

f _D

Crossvi l le

DeB, DeD ———————
Dewey

Du —————————————
Dunning

Emory

EdC ———————————
Enders

EeD ———————————
Endera

F j r _ — -„_- -__ -_-.

Enders

EhC»:

Urban land .

En ———— - ——————
Ennis

EtB, EtD ———————
E towah

FuB, FuD, FuE ———
Fuller-ton

FwD«:

Urban land .

GpD, GpE — - ——— --
Gilpin

Cu —————————————
Guthrie

T ————— i ————————i
Depth! Clay

ii
In ! Pet

i

0-4 i 10-40
1-55! 60-75
55 !

1

0-6 ! 10-35
6-30 ! 40-60

0-10! 10-20
10-23! 15-32
23-32! 5-15

0-4 | 17-27
4-601 45-60

0-19! 27-40
19-60! 35-60

0-36! 20-35
35-60 ! 20-35

r

0-1di 10-25
10-47! 35-50
47-60!

1

0-5 ! 10-25
5-41! 35-60

41-60! ——

0-12! 10-25
12-55! 35-60
55-65 !

0-10! 10-25
10-47! 35-60
47-60! ——

1

1
1

1
r\ f, ' i p pc

6 -60 ! 13-32

0-13 ! 15-27
13-40! 23-35
40-62,' 32-45

0-10! 15-27
10-14! 23-35
14 -65 ! 40-70

1

0-10! 15-27
10-14! 23-35
14-55! 40-70

1

0-3 1 15-27
8-24 ! 13-35

2 4 - 3 0 ! 15-35
3 0 - 4 0 !

0-6 ! 10-25
5-30! 18-30

30-60! 13-32
ii

• — -—• — -- - . - , . . , | ,
Moist [ P e r m e a b i l i t y [ A v a i l a b l e ! Soil 1 Shr ink-swel 1
bulk ! ! wa te r ( reac t i on ! potent ia l

dens i ty ! ( c a p a c i t y ! !
T G/cm3 ! In/hr ! In/in ! pH !

t i ' ' ' i ii i i it i i ii i i i
1.35-1.50! 0 .2-2.0 , '0 .16-0.2415.1-5.5 IModerate- ———
1.35-1.50! <0 .06 10 .12 -0 .1815 .1 -5 .5 ! High —— —— --

1 | l '

! ! ! ii i i ii i i ii i i i
1 .30 -1 .501 0 .6 -2 .0 !0. 13-0 .24 ! 4 . 5 - 5 . 5 ! Low ——— ———
1 . 5 0 - 1 . 7 0 ! 0 .06 -0 .6 !0. 12-0. 17 i 4 . 5 - 5 . 5 [ M o d e r a t e ——— -

1 . 2 5 - 1 . 4 5 ! 0 .6-2 .0 ! 0 . 1 4-0 . 20 ! 4 . 5-5 . 5 ! Low ——— - ———
1.30-1.50! 0 .6 -2 .0 !0. 12-0. 1 7 1 4 . 5 - 5 . 5 ! Low ——————— -
1.30-1.50! 6.0-20 1 0 . 0 4 - 0 . 1 0 1 4 . 5 - 5 . 5 ! Low ———— ———

1-35-1 .50 ! 0 .6-2.0 |0. 13-0.2014.5-5 .5 ! Low ————— ---
1.50-1.60! 0 .6 -2 .0 10.12-0.1714.5-5.5 IModerate-- ——

1 I I I

1.20-1.40! 0.6-2.0 10.19-0.2315.6-7.3 iModerate ————
1.40-1.65! 0.06-0.2 10.14-0.1815.6-7.3 [Modera te ———

1.20-1. HO,' 0 .6 -2 .0 !0. 17-0.21 !5. 1-6.0 ! Lolj —————— --
1 . 2 5 - 1 . 4 5 ! 0 .5 -2 .0 !0. 17-0.21 [5. 1-6.0 ILow ———— ————

1.25-1.60! 0 .6-2.0 I0 .10 -0 .20 I3 -6 -5 .5 ! Low —————— --
1.15-1.45! <0.06 10 .12-0 .1313 .6 -5 .5 IHigh ——— ———

i i i i
i i i i

1.25-1.60! 0.6-2.0 10. 10-0.20,' 3 .6-5.5 [Low ———— -- ——
1.15-1.45! <0.06 10.12-0.1813.6-5 .5 IHigh ———————

! 1 ! !
1 .25-1 .60 ! 0 .6 -2 .0 1 0 . 0 7 - 0 . 1 5 1 3 . 5 - 5 . 5 I L o w ————— ——
1 . 1 5 - 1 . 4 5 ! <0.06 1 0 . 1 2 - 0 . 1 3 1 3 . 6 - 5 . 5 IHigh ——— ———

i i i ii i i i

1.25-1.60! 0.6-2.0 I'D. 10-0.2013. 6-5. 5 1 Low- ———— ---
1.15-1 .45 ! CO. 05 10 .12-0 .1313.6-5 .5 [High —— ----

1.30-1 .45 ! 2 .0-5.0 10 .10 -0 .1514 .5 -5 .0 I L o w —— —————
1 . 3 5 - 1 . 5 0 ! 2 . 0 - 6 . 0 |0. OS-0 . 1 5 1 4 . 5 - 6 . 0 ILow- - ——— ———

1 . 3 0 - 1 . 4 5 ! 0 . 6 - 2 . 0 [ 0 . 1 5 - 0 . 2 0 1 4 . 5 - 5 . 5 ILow —— ———— --
1.35-1.50! 0 .6-2 .0 19 .16 -0 .2014 .5 -5 .5 ILow ——— -- ———
1 . 4 0 - 1 . 5 5 1 0 .6-2.0 10 .15 -0 .2014 .5 -5 .5 ILow ———— ——— -

i i i i
1 .45-1.551 0.6-2.0 10 .10 -0 .1514 .5 -5 .5 ILow- — - — ----
1.45-1.55! 0.6-2.0 10.10-0 .1514.5-5 .5 ILow ——— - ———
1 . 4 5 - 1 . 6 5 ! 0 .6 -2 .0 1 0 . 1 0 - 0 . 1 4 1 4 . 5 - 5 . 5 IModera te —— -

i i i ii i i i

1 . 4 5 - 1 . 5 5 ! 0 .6-2.0 | 0 . 1 0-0 . 1 6 I 4 . 5-5 . 5 I L o w —— ——— ---
1 . 4 5 - 1 . 5 5 ! 0 .6-2.0 1 0 . 1 0 - 0 . 1 5 1 4 . 5 - 5 . 5 I L o w ———— ——
1.45-1.65! 0.6-2.0 |0. 10-0. 1 4 1 4 . 5 - 5 . 5 IMode ra te —— --

1 t i l
1 I I I
1 I I I

1.20-1.40! 0.6-2.0 |0. 12-0. 1813.6-5.5 ILow ———— -----
1.20-1.50! 0.6-2.0 10. 10-0. 16| 3.6-5.5 ILow ————— ----
1.20-1 .50 ! 0 .6 -2 .0 !0. 06-0. 10! 3.6-5.5 ILow--- - —— ---

1 l i t

1 I I I

1 .35 -1 .55 ! 0.6-2.0 !0. 20-0. 22 ! 3 .6-5 .0 ILow —— —— --
1.40-1.60! 0.6-2.0 10. 18-0. 2013 . 6 -5 .0 ILow- --------
1.60-1 .75 ! 0 .06-0.2 ! 0 . 03-0 . 05 ,' 3 . 5-5 . 0 I L o w ——— - ---

> I I I
1 1 1 1

f--.ro
fac

K

0 . 4 3
0 .32

0 . 3 7
0 . 2 4

0 .20
0 . 2 0
0 .20

0.32
0 .24

0.23
0.23

0 . 3 7
0 . 3 7

0.37
0 .37

0 . 3 7
0.37

0 . 3 7

0 .37
0 .37

0.23
3 . 2 3

0 . 3 7
3 . 3 2
3 . 3 2

0.23
3. 24
3 .20

^ . 2 3
3 . 24
3 . 3 0

3. 32
3 . 2 4
3 . 2 'i

3 . 'I 3
) . 4 j

0 . 4 3

sion
t o r s
i ————

T

2

5

2

5

5

5

3

3

3

c

5

5

3

3

Organic
mat te r

Pet

.5-2

.5-2

2-4

1-3

2-6

1-4

.5-2

-5-2

.5-2

.5-2

1-3

1-3

.5-2

.5-2

.5-2

1-3

See footnote at end of table.
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Phosphate as P Mg/Kg

. Phenols MR/KR
'Oil and Grease Mg/KR
Sulfide as S MR/KR
Solids, per cent
Volatile Solids, per cent
Silica as SiO-, MR/KR

i ~ ' '™ — — —

• J?
^Ooo

kt,
// ^9 6 o

. ... y ? 5"^c?
7V5"

•^£?./
/rl^OC)

1.4-
^/O^t)

01108 (
01003
01008
01023
01028
01029
01038
010*3
01170
01052
01053
71921
01068
011*8
01078
01093

•

REMARKS
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1. Sou

Tennessee Department of Health & Environment
Bureau of Laboratory Services

Environmental Laboratories
SAMPLE IDENTIFICATION TAG

7) "' "'of Sample and COMPLETE Sample Identification ^L

(Lab No..

2. County
3. Type of Sample.
4. Date Collected

Nearest Town or City

.
5. Name of Sampler (Please Print)

JimeCollected /2—T-f-

6. Names of Others Present at Time Sample Collected

7. Field No. Approx. Vol. of Sample. . . . . ._ . ._. ————————————————————————— . .r ,.._...
8. Number of other samples collected at same time at this point_j^L
9. Describe, field collection procedure and special Jiandliĵ g or preservation oMhis

f "
)n or mis sam

^r-^Zfr-et. c.Xe
^L

10. Describe how sample conveyed or transported to laboratory _,C^M 7./ v- ^y<^/^ 7^ ______

11. Sample sealed by
12. Requested Analyses

Date sample sealed

PH-2493

»>j«v«^̂ ->ŷ |i»»r«-î « r? ;̂*.«ff̂ Vj,̂ ,,̂ v»-̂ r;CTt;»»'...i. i-- v«<=y;;^^ î 1.*"',"'' ' •?



13. Custody of Sampl
(a)

(b)

(c)

(d)

Collected by
ael ivered to
Received by
delivered to
Received by
delivered to
Received by
delivered to

(date) -
(date)
(date)
(date)
(date)
"(date)

Received in laboratory by
from
Logged in by

•>&»



ORGANIC ANALYSES REPORT

5'Tmplinf; Agency ^ V<3
Field Number _ _ 3 __
Labora to ry Sample Number fy *\ \ ̂
Sample Col lec ted by 3* EJVJ H
Sample I d e n t i f i c a t i o n ___|

A n n l y s e s by (l^fl 7
Date ol Collection yc-

1 ype ol Sample ^>q.A\ty\*.v»T
r v * 0 * C

Checked by _
Dale Received

Date Completed ^^
C-Q -" ^V

Compound

' l -C l i lo ro -3-met l iy l plicnol
2-CMorophenol
2,'(-Dichlorophcnol
Z/ i -Di ine thy lp l ienol
2,'/-Dinilroplienol
2-Melhyl- ' i ,6-Dini t roj) l icnol
2-Ni trophenol
f(-Ni trophenol
I 'cntachloroplienol
Phenol
2,^,6-Trichlorophcnol

Amount

3,3'-DichIorobcnzklinc
Benzyl B u t y l P h t h a l a t e
Bis (2 -c thy l h e x y l ) p h t h a l a t e
Di -N-buty lph tha la le—-_—
Di-N-octyIp!rihalale—— ~
D i e t h y l p h t h a l a t e
D i m e t h y l p h t h a l a t e
N-Ni trosodim e t h y l amine
N-Ni trosodiphenylami r ie
N-Ni t rosodi -N-propylami ne
Aldr in
Alpha Bl 1C
Beta BMC
D e l t a BMC
Gamma BI1C
Chlordane
P.P-DDD
P.P-DDE
P.P-DDT
Dieldr in
llndosuHan I
U n d o s u l t a n I I
Cndosul lan Sul ia le
U n d r i n •
lindrin Aldehyde
l l e p l a c h l o r
I I c p t a c h l o r Cpoxidc 1

Toxaphcne

RcniarUs ______ ____
N.D. - None De tec ted

N

\ f

N P

Compound

PC13-I016
PC13-1221
PC13-1232
PC13-12T2
PCB-12'18
PCD-125'*
PCO-1260
Isopliorone
Nitrobenzene
2,^-Dini t ro to luene
2,6-Dini t ro toluene
Acenaphthene
Acenaphthylene
Anthracene
lienzo (a) pyrene
Benzo (b) f l u o r a n t l i e n c
Benzo (l<) I l uo ran thcne
Benzo (gni) pe ry lene
Chrysene
Dil^enzo (ah) an thracene
Fluoran thene
Fluorene
Indeno (1,2,3, cd) pyrene
Naphthalene
Phenanthrene
Pyrene
Bis (2-chloroisopropyl) e lhc r
Bis (2-chloroetliyl) e the r
Bis (2-chIor«:thoxy) ether
*/-Chloropl icnylphenyl e ther
' j -Brotnophenylphenyl e t l i e r
Ilexachlorocyclopentadiene
I lexachlorobenzene
l lexachloro 1,3 l iuladidNa
I lexachloroethane
1.2 Dichlorobenzene
1.3 Dichlorobenzene
!,*> Dichlorobenzene
1,2,'f Trichlorobcnzenc
2-Chloronanhtl ialene

urOrVx dtx*^

Amount

^U

JJt.

par ts per - b i l l i o n Mli' p a i l s per b i i l iIOM
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Tennessee Department of Health & Environment
Bureau of Laboratory Services

Environmental Laboratories
SAMPLE IDENTIFICATION TAG

1. Source of Sample and COMPLETE Sample Identification P. frl.
> * i t i " * * J • !

<. Ot^p o •? I T P

(Lab No. __

a
<>-». Q c o r« Q O t" f < «» •fr'Qttv "- l>" ^,

' M E

h <?^ I o
^?""5

On-
r^ -e T- "f-1

^. it2. County _
3. Type of Sample __^
A. Date Collected ___

O v- ________ Nearest Town or City C ho.t"f O.IIQQ a a___^
CQ»*VpQ-? its. )_____________!————————————————————————————j

Time Collected.
5. Name of Sampler (Please Print) k/a ( k ^» f/e u< g. f (
6. Names of Others Present at Time Sample Collected

-r !rt<f <> e,

7. Field No. Approx. Vol. of Sample
8. Number of other samples collected at same time at this point

_pî

9. Describe field collection procedure and special handling or preservation of this sample.

^fu^'. .j C

^fq.g»<^ *»v i c g_ eJ'A^^'t"._________________
JM-̂

10. Describe how sample conveyed or transported to laboratory3r transported to laboratory /«-̂ . > f•<_ «_ e. u^^. d ,' ̂  ,' ^ ^ Q h *^ ^

11. Sample sealed by J~£
12. Requested Analyses

Date sample sealed

PH-2493 '.

i ixuGtx-3?f*!xme2 jjnMTi:i>r~ni"T'HJ*''
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13 Custody of
(a)

(b)

(c)

(d)

(e)

Collected by
delivered to ________
Received by ________
delivered to ________
Received by "_____
delivered to ________
Received by ________
delivered to ________
Received in laboratory by
f rom ____________

(date)
(date)
(date)
(date)
(date)
(date)
(date)
(date)

(time)
(time).
(time)
(time).
(time)

(f) Logged in by W\

^n^3S3^7time) _/6gO
(date)
(date)

14. Field Analyses and Results at Sampling Point Described in Item 1:

1600

Analysis Result Date Time

15. Remarks

iRcusrL

Analyst



O R G A N I C A N A L Y S U S REPORT '

Sampling Agency ~> *^ ^
Fie ld Number _ _ •£_ _
Labora to ry Sample Number
Sample Col lec ted by "S t-
Sample Iden t i l i ca t ion ___

Analyses by _
^ Dale of Collect
"Type ol Sample ««v«*<t

Checked by _ Cg.i
Date Received \t>-» \

Date C o m p l e t e d Q "5 -. Q

Compound

' i -Chloro-3-melhyl phenol
2-Chlorophcnol
2,'<-Dichlorophcnol
2, ' J -n imethylphenol
2, ' i -Dini t rophenol
2-Methy l - ' l , 6 -Din i t ro phenol
2-Nil rophenol
^-Nil rophenol
Pentachlor o phenol
Phenol
2,0,6-Trichlorophcnol
Bcnzidine
3,3 l-13ichlorobcnzidinc
Bciuyl Butyl Phthalote
Bis (2 -c thy l h e x y l ) ph tha l a t e
Di-N-butylphthala le
Di -N-oc ty lph tha l a l e
Dic lhy lph tha la te
D i i t i e t h y l p h t h a l a t c
N - N i t r o s o d i m e l h y l n m i n e
N-Ni t r o sod ipheny l amine
N-Nitrosodi-N-propylaminc
A l d r i n
Alpha B11C
Beta BHC
Del t a BMC
Gamma Bl 1C
Chlordane
P.P-DDD
P.P-DDE
P.P-DDT
Die ld r in
Undosulfan I
F- i idosu l Ian I I
lindosul/an Sul lale
Undr in
l indr in Aldehyde
l l e p t a c h l o r J
I Icp tachlor Epoxide
Toxaphene

Remarks __'\
N.D. - None DeTccted

Amo

V \ (

iN

\

unt

p
.,

/
K

A

NQ
MO

Compound

PCB-1016
PCB-1221
PCB-1232
PCB-I2V2
PCB-12'l8
PCB-125^
PCB-1260 *
Isophorone
Nitrobenzene
2,^-Dinitrotoluene
2,6-Dini t i otoluene
Acenaphlhene
Acena|)hthylene
Anthracene
Benzo (a) pyrene
Benzo (b) I luoranl l ienc
Benzo (l<) J l u o r a n t h c n e
Benzo (gni) pe ry lcne
Clirysene
Dibenzo (ah) an th racene
r r l u o r a n t h e n e
Fluorene
Indeno (1,2,3, cd) pyrene
Naphthalene
Phenanthrene
Pyrene
Bis (2-chloroisopropyl) ether
Bis (2-chloroethyl) e t l i e r
Bis (2-chIorc^thoxy) e ther
' l -Chlorophenylphenyl e l l i c r
0-Bromophenylphenyl ether
I lexachlorocyc lopentad iene
I lexachlorobenzene
I lexachloro 1,3 Butadiene.
I lexachloroet l iane
1.2 Dichlorobenzene
1.3 Dichlorobenzene
!,'» Dichlorobenzene
1,2,'/ Tr ichlorobenzcne
2-Chloronaphthalene

AlMO

y\ 1

\

unt

P

1

f

RS1

-^ —

N /

par ts per • b i l l i on p i > r l s p e r b i l i i o t i
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Tennessee Dejoartment of Htalth & Environment
Bureau of Laboratory Services

Environmental Laboratories
SAMPLE IDENTIFICATION TAG

1. Source of Sarrtple and COMPLETE Sample Identification P .M. Steujo.^ Co.
~ >«c ' . "ft «o.'l ,0.^*1 + f&>~ o").

(Lab No.

rt,

H <v «. • f f" ̂ î . C « n. a v»^ T 9

2. County _I
3." Type of Sample _aj
4. Date Collected 10 f t - j f 95-

i-a_ b e. c r.v
_ Nearest Town or City tlfi«--fttt.M .aoga
.'. 4-. ^ !• V

Time Collected. EST~
^ / k *>5. Name of Sampler (Please Print)

6. Names of Others Present at Time Sample Collected
RiU., £«,

rrr
7. Field No. _____
8. Number of other samples collected at same time at this point.

Approx. Vol. of Sample .

9. Describe field collection procedure and special handling or preservation of this sample.

-^ «*•"- fb. Vi _SJL

rfr,q e.
10. Describe how sample conveyed or transported to laboratory _£<

'——1 fft.*.* A<?» t ggf •' ̂  S f « v f g U&Si \ / - t t^ I ft_VlP ^'a-t- 0> t.

<j.< *"

11. Sample sealed by _
12. Requested Analyses

Date sample sealed | Q n

PH-2493



f'1

13 Custody of
(a) Collected by

delivered to
(b) Received by

delivered to
(c) Received by

delivered to
(d) Received by

delivered to
(e) Received in laboratory by

from _____________

(date) '
(date)
(date)
(rtate^
(date)
(date)
(date)

(hnv-0
( t ime)

Mime!
(tinned . .....
(time)
(time) . ,.

(date)

(f) Logged in by
(date)
(date)

'"-/ft-KS (time)

14. Field Analyses and Results at Sampling Point Described in Item 1:

Analysis Result Date Time Analyst

15. Remarks

PEDERAI ^



1} r- ' of Laboratory Services

-URGE

IT N ~LA. /;., ' Ci- o /\ •_) ^ w .
REPORT OF ANALYSES OHO. - .

Tennessee Department of Health and Environment

mJ_______ Miie N Q V Z 9
ENT1F1CAT1ON

ild Number Collected By

pfh/vr ^ .STttf-l T7<w 0-ff l. S-Vfrdfdfk/v)-

Primary Station Number Date Collected I f r l i l l(?5"

)- .ne Collected Sample Depth (ft) Laboratory No.

A

-Temperature °C
)-D.O. mg/L
0-5-day B.O.D. 2QQC mg/L
3-pH, Lab.
0-pH, Field
-App. Color Pt - Co units
-True Color Pt - Co units
-Turbidity NTU
0-Total Alk. as CaCO3 mg/L
5-Phth. Alk. As CaCC>3 mg/L
7-Acidity as CaCO3 mg/L
0-Total Hardness as CaCC>3
0-Calcium as CaCO3 mg/L
7-Magnesium as Mg mg/L

;9-Sodium as Na mg/L
7-Potassium as K mg/L
0-Total Residue mg/L
0-Sus. Residue mg/L
)300-Di33. Residue mg/L
501-Coliform No./ lOO ml
616-Fecal Coliform No. 100 ml.
679-Fecal Strep. No. 100 ml
S -Total Kjl. Nitrogen as N mg/L
iO-NOi <5c NO? as N mg/L
'97-Antimony as Sb ug/L
i^5-Iron as Fe ug/L
155-Manganese as Mn ug/L
•0-Chloride as Cl mg/L
'0-Fluoride as F mg/L
>5-Total Phosphate as P mg/L
>5-Sulfate as SO^ mg/L
'•0-Total Organic Carbon mg/L
)67-Nickel as Ni ug/L
'.900-Mercury-Total as Hg ug/L
)51-Lead as Pb ug/L <^,
)'*2-Copper as Cu ug/L t^'
)02-Arsenic as As ug/L
)27-Cadmium as Cd ug/L ' _ ix^"
)92-Zinc as Zn ug/L *r-x'
5C Silica as SiO2 mg/L
\

emarks: rTrT^TvTTVp — nrfl'^t

> •

£>O
Q *?5

•26
(P ̂  .9 D

rfr^r/pV-Q nr

2
3
4
5
6
7
8
9

10
1 L
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

1
2
3
4
5
6
7
3
9

10
11

H

340-C.O.D. mg/L- (High Level
335-C.O.D. mg/L'(Low Level)
70508 Acidity Total - Hot mg/L
412-Alkalinity (Net) mg/L
38260-MBAS mg/L
95-Conductivity Micromho 25 °C
1 105-Aluminum as A.1 ug/L
1007-Barium as Ba ug/L ^
1032-Chromium-Hex. as Cr. ug/L
1033-Chromium-Tri. as Cr. ug/L
1034-Chromium-total as Cr. ug/L ^"
1037-Cobalt as Co ug/L
1 147-Selenium-total as Se ug/L <^—1

1 145-Selenium (Diss.) as Se ug/L
1077-Silver as Ag ug/L ^^"
32730-Phenols ug/L
1022-Boron-Total as B ug/L
615-Nitrite Nitrogen as N mg/L
620-Nitrate Nitrogen as N mg/L
405-Free CO2 mg/L
505-Total Vol. Residue mg/L
535-Vol. Sus. Residue mg/L
545-Settleable Residue mL/L
666-Diss. Phosphate as P mg/L
745-Sulfide, total as S mg/L
746-5ulfide, Dissolved as S mg/L
369-CI?, Demand, 30 min. mg/L
50064-CI?, Free Res. mg/L
50060-C12, Combined Res. mg/L
690-total Carbon mg/L
550-Oil and Grease mg/L
720-Cyanide as CN mg/L
32240-Tannin and Lignin mg/L
610-Ammonia Nitrogen as N rng/L
605-Organic Nitrogen as N mg/L
58-Flow Rate CFM
6l-Flow Rate CFS, Instaneous
60-Flow Rate CFS, Mean Daily

D"fo) mfTfl fi

;5} 5"

'/

<• \

< i

12
. 13

14
15
16
17
18
19
20
21

I _ 2/.
23
2':
2;
26
27
2;
2C,
3C

1

'
1

(
,

•
(

' j !

il

!!
ii

li
> ,
'i •!
? -
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Tennessee Department of Health & Environment
Bureau of Laboratory Services

Environmental Laboratories
SAMPLE IDENTIFICATION TAG

(Lab No.

1. Source of Sample and COMPLETE Sample Identification
LQ_J is \ft| Q.

2. County
3. Type of Sample.
4. Date Collected .
5. Name of'

, Nearest Town or City

Prin) P
Time Collected I3OO blST

F_
6. Names of Others Present at Time Sample Collected C- Hort* C/3.<.-rlrbc/ru

7. Field No. _
8. Number of other samples collected at same time at this point.

Approx. Vol. of Sample
T

9. Describe field collection procedure and special handling or preservation of this sample
ncvi v\}(e.b in-fn "7 SDD ml

CD ( \f (".-jrd
7

10. Describe how sample conveyed or transported to laboratory

11. Sample sealed by ( \Cifrl &T *l • ^/$/)_< d*jr.
12. Requested Analyses

Hatp sample se?lerl
'

PH-2<193



o

13. Custody of Samp/~\ /-.,. . i

(date)
(date)
(date)
(date)
(date)
(date)
(date)
(date)

, _ . . . v - l ^ W IU ________________________

(e) Received in laboratory by
from

__________ (date) ___(ii Logged in by ___________________ (date) .
14. Field Analyses and Results at Sampling Point Described in Item 1

Analysis Result

(time)
(time)
(time)
(time)
(time)
(time)
(time)
(time)

(time)

15. Remarks



Site No. TND OO332.7Z5")

Reference No. 10



Sixth Edition

N. IRVING SAX
Assisted by:

Benjamin Feiner/Joseph J. Fitzgerald/Thomas J. Haley/Elizabeth K. Weisburger

2NE VAN NOSTRAND REINHOLD COMPANY
________ New York —————————



BARIUM AZIDE (WET) 345

'A
V?

ipr-rhl LD50:250 nig/kg
scu-rbt LOLo'SOO mg/kg
ivn-rbt LDLcvAOO mg/kg

JI'F.TAIl 42,253,31
JPETAI1 49,187,33
JI'ETAH 60,125.37

TIIR: MOD by ingestion. Large doses cause marked de-
pression (sometimes preceded by excitation), prolonged
coma and death. Allergic skin reactions may occur
from contact. Has been implicated in development of
aplastic anemia. A truly habit forming drug. An exper
TER in mus. MUT data.

Fire Hazard: Slight, when heated.
Disaster Hazard: When heated to decomp it emits tox

fumes of NOX.

BARBITURATES
SYNS:
DERIVATIVES OF BARBITURIC BARBITONE

ACID; I.E. BARBITAl. SODIUM
BARBITAL

THR: MOD by ingestion. Large doses cause marked de-
pression (sometimes preceded by excitation), prolonged
coma and death. Allergic skn reactions may occur from
contact. Has been implicated in development of aplastic
anemia. A truly habit forming drug.

Fire Hazard: Slight, when heated.

BARBITURIC ACID

mf: C4H4O3N2; mw: 128.1

Crystals or white to yellow-white powder, mp: 245°; bp:
260° (decomp).

THR: MOD irr to skin, eyes and mu mem. An allergen.
Has no hypnotic properties.

Fire Hazard: Slight.

BARBITURIC ACID, 5,5-DIETHYL MIXED WITH
4-(DIMETHYLAMINO)ANTIPYRINE

NIOSH #: CD 2630000

CODEN:
TJADAB 16,118,77

CASRN: 69401338
SYN: PYRABITAL

TOXICITY DATA: 3
Ku-mus TDLo:600 mg/kg (9-1 ID

Preg)

THR: An exper TER.
Disaster Hazard: When heated to decomp it emits tox

fumes of NOX.

BARIUM
CAS RN: 7440393 NIOSH #: CA 8370000
af: Ba; at wt: 137.36
Silver-white, slightly lustrous, somewhat malleable metal.
mP; 725°, bp: 1640°, d: 3.5 @ 20°, vap. press: 10 mm
6 1049°.

TOXICITY DATA: ' CODEN:
TLV-- Air: 500 ug/m3 DTLVS* 4,35,80. Reported in EPA

TSCA Inventory, 1980.
*R-' No data. See also barium compounds.

re Hazard: Dangerous and explosive in form of dust
wnen exposed to heat or flame or by chemical reaction.

Incomp: Acids, CC14, C2CI3F3, C2H.FC13, C2CI«, C2HC13
and water. 1,1,2-triciiloro trifluoro ethane, fluorotri-
chloroethane, fluorotrichlorornethane, trichloroethyl-
ene can detonate in contact with Ba.

For further information see Vol. 1, No. 7 and Vol. 3,
No. 4 of DPIM Report.

BARIUM ACETATE

CAS RN: 543806 NIOSH #: AF 4550000
mf: C,H6O4-Ba; mw: 255.44

White cryst. Water sol.

SYNS:
ACETIC ACID, BARIUM SALT
BARIUM D1ACETATE

TOXICITY DATA:
orl-rat LD50:921 mg/kg
ivn-mus L D S O ' l l mg/kg
scu-rbt LDLo:96 mg/kg
ivn-rbl LDLo:12 mg/kg

OCTAN DARNATY (CZECH)

3-2 CODEN:
MarJV# 29MAR77
TXAPA9 22,150,72
EQSSDX 1,1,75
EQSSDX 1,1,75

OSHA Standard: Air: TWA 500 ppm (SCP-X) FEREAC
39,23540,74. Reported in EPA TSCA Inventory, 1980.

THR: HIGH ivn, scu. MOD orl.
Disaster Hazard: When heated to decomp it emits acrid

smoke.

BARIUM ACETYLIDE
mf: C2Ba; mw: 161.35

Incomp: Halogens, selenium.

BARIUM AZIDE
CAS RN: 18810587
mf: BaN6; mw: 221.40
Monoclinic prisms, mp: — N2
d: 2.936.

NIOSH #: CQ 8500000

about 120°, bp: explodes,

TOXICITY DATA: 3 CODEN:
AquaticToxicity Rating: TLm96:100-10 ppm WQCHM*

2,-,74. Reported in EPA TSCA Inventory, 1980.
THR: See barium compounds (sol) and azides.
Explosion Hazard: Mod when shocked or exposed to heat.

Around 275°, spont flammable in air. Very unstable.
Disaster Hazard: Dangerous; shock and heat will explode

it.

BARIUM AZIDE (WET)

CAS RN: 18810587 NIOSH #: CQ 8510000

Compound contains 50% or more water (FEREAC
41,15972,76)
TOXICITY DATA: 3 CODEN:
DOT: Flammable Solid, Label: Flammable Solid FER-

EAC 41,57018,76. Reported in EPA TSCA Inventory,
1980.

THR: HIGH tox. See also barium compounds and azides.
Disaster Hazard: Possibly explosive.



804 COLTSFOOT

TOXICITY DATA: 3 CODEN:
DOT: Flammable Liquid, Label: Flammable Liquid

\. FEREAC 41,57018,76. Reported in EPA TSCA Inven-
tory, 1980.

Fire Hazard: Very dangerous, when exposed to heat or
flame.

To Fight Fire: Alcohol foam.
Disaster Hazard: When heated to decomp it emits tox

fumes of NOX.

COLTSFOOT
NIOSH #: GJ 9880000

It is herb of the tribe Senecione and from family Composi-
tae(GANNA2 67,125,76)
SYNS:
KAN-TO-KA (JAPANESE)

TOXICITY DATA: 3
orl-rat TDLo:4800 gmAg/77W-

TUSSILAGO FARFARA L

CODEN:
GANNA2 67,125,76

C'CARC

THR: An exper CARC to rats via orl.

COMPOUND 69/183

CAS RN: 27114110 NIOSH #: TJQ 4810000
mf: C22H25FN2O-2C1H; mw: 425.41
SYN: 3-(GAMMA-(P-FLUOROBENZOYL)pROPYL)-2,3,4,4a.5,6-HEXAHY-

DRO- 1 (H)-PYRAZINO( 1,2A)o.uiNOLiN E HC!

TOXICITY DATA:
orl-rat LDSO'SOO mgAg
ipr-rat LD50M61 mgAg
orl-mus LD50:1 gmAg
ipr-mus LD5Q:300 mgAg
ivn-mus LD5Q:95 mgAg

3-2 CODEN:
DRFUD4 4,185,79
ARZNAD 28,1641,78
DRFUD4 4,185,79
JMCMAR 13,516,70
ARZNAD 28,1641,78

THR: HIGH ipr, ivn, orl.
Disaster Hazard: When heated to decomp it emits very

tox fumes of F~, NOT and HC1.

CONIUM MACULATUM
NIOSH #: GL 1223600

Colorless, oily liquid with mousy odor; bp: 166.5°, fp:
-2.5°, d: 0.844-0.848 @ 20°/4°. Lupine Plant whose
toxic agent is Coniine, fed as green or dried plant
(CTOXAO 12,49,78)

CODEN:
CTOXAO 12,49,78

TOXICITY DATA: 3
orl-ctl TDLo: 29 gmAg/(45-75D)

preg)'TER

THR: Tox principle of poison hemlock. Ingestion causes
weakness, drowsiness, nausea, vomiting, labored respi-
ration, paralysis, asphyxia, death from paralysis of the
nervous system. In small doses it is a sedative. Poison-
ing is treated by evacuating the stomach and adminis-
tering tannic acid.

Fire Hazard: Slight, when heated.

COPPER

CAS RN: 7440508 NIOSH #: GL 53250%
Af: Cu; Aw: 63.54
A metal with a distinct reddish color, mp: 1083°, bp
2324°, d: 8.92, vap. press: 1 mm @ 1628°.

SYNS:
BRONZE POWDER
C.I. 77400

TOXICITY DATA: 3
orl-rat TDLo= 152 mgAg (22W pre)
orl-rat TDLo= 1520 ugAg (22W pre)
orl-rat TDLo: 1210 ugAg (35W pre)
ipl-rat TDLo= 100 mgAg TFX'ETA
orl-hmn TDLo =120 ugAg:GIT

COPPER URONZIi
GOLD BRONZE

CODEN:

GISAAA 45(3),8,80
GISAAA 45(3),8,80
GISAAA 42(8),30,77
AIHAAP 41,836,80
PHRPA6 73,910,58

TLV: Air: 0.2 mg/m3 (fume) DTLVS* 4,104,80; air: 1
mg/m3 (dust mist) DTLVS* 4,104,80. Toxicology Re-
view: TRBMAV 33(1),85,75; QURBAW 7(1),75,74;
JAVMA4 164(3),277,74; IJMDAI 10(4),416,74;
KOTTAM 11(11),1300,75; FOREAE 7,313,42!
MIBUBI 9(4),321,75; BEXTAR 12,102,69; 85DHAX
Cu,41,74; AMTODM 3,209,77. "NIOSH Manual of
Analytical Methods" VOL 5 173#. Reported in EPA
TSCA Inventory, 1980.

THR: HIGH hmn via orl. See copper compounds.
Fire and Explosion Hazard: Reacts violently with C2H2,

NH4NO3, bromates, chlorates, iodates, C12, C1F3, (C12
+ OF2), ethylene oxide, F2, H2O2, hydrazine mononi-
trate, hydrazoic acid, H2S, Pb(N3)2, K2O2, NaN3,
Na2O2.

Incomp: l-bromo-2-propyne.
For further information see Vol. 1, No. 5 of DPIM Re-

port.

COPPER ACETATE

CAS RN: 142712 NIOSH #: AG 3480000
mf: C4H6O4-Cu; mw: 181.64

Greenish blue powd or small crystals.

SYNS:
ACETIC ACID, CUPRIC SALT
COPPER(2+) ACETATE
COPPER(ll) ACETATE
COPPER D1ACETATE
COPPER(2+) DIACETATE
CRYSTALLIZED VERDIGRIS

CRYSTALS OI- VENUS
C U P R I C ACETATE
C U P R I C DIACETATE
NEUTRAL V E R D I G R I S
OCTAN MEDNATY (CZECH)

TOXICITY DATA: 2
scu-rat TDLo:40 mgAg (7-10D preg)
orl-rat LD5Q:595 mgAg

CODEN:
CRSIiAW 166,1237,72
MarJV# 29MAR77

Reported in EPA TSCA Inventory, 1980.
THR: MOD orl.
Disaster Hazard: When heated to decomp it emits acrid

smoke and irr fumes.

COPPER(II) ACETYLIDE

mf: C2Cu; mw: 87.56

Sensitive to impact, friction and heat.



appsfjs

1688 LAURYLPYRIDINIUM LAURYLXANTHATE

SYNS:
I -DODECANETHIOL
M-DODECYL MERCAITAN
l-DODECYL MERCAITAN

TOXICITY DATA:
cyt-rat-ihl 5020 ug/m3/16W

M-LAURYL MERCAPTAN
l-MERCAPTODODECANE
NCI-C60935

CODEN:
BZARAZ 27,102,74

Reported in EPA TSCA Inventory, 1980.
THR: See mercaptans. MUT data.
Fire Hazard: Low.
To Fight Fire: Alcohol foam.
Disaster Hazard: When heated to decomp it emits tox

fumes of SOT.

LAURYLPYRIDINIUM LAURYLXANTHATE
CAS RN: 14917965 NIOSH #: UU 5775000
mf: C17H3oN-Ci3H25OS2; mw: 509.98

TOXICITY DATA:
skn-rbt 500 mg/24H MOD
eye-rbt 20 mg/24H SEV
orl-rat LD50'802 mgAg

CODEN:
28ZPAK. -,174,72
28ZPAK -,174,72
28ZPAK -,174,72

THR: MOD orl. A skn, eye irr.
Disaster Hazard: When heated to decomp it emits very

tox fumes of NOZ and SOj.

LAURYL SULFATE, SODIUM SALT, CONDENSED
WITH 3 MOLES OF ETHYLENE OXIDE

SYNS:
SODIUM SALT OF SULFATED

BROAD-CUT COCONUT
ETHOXY(3EO) ALCOHOL

TOXICITY DATA: :
skn-rbt 10 mg MLD
skn-rbt 230 mg/5W open MLD
skn-gpg 115 mg/5W open MLD

NIOSH #: OF 5725000

SODIUM SALT OF SULFATED
ETHOXYLATE OF BROAD-CUT
LAURYL ALCOHOL

CODEN:
JSCCA5 22,411,71
JSCCA5 22,411.71
JSCCA5 22,411,71

THR: A skn irr.
Disaster Hazard: When heated to decomp it emits tox

fumes of SOr.

LAVANDIN OIL

CAS RN: 8022159 NIOSH #: OF 6097500

CODEN:
FCTXAV 14,443,76

Main constituent is Linalool; found in plant Lavanoula
Hybrida Reverchon; prepared by steam distillation of the
flowering stalks of the plant.

SYN: OIL OF LAVANDIN

TOXICITY DATA: 2
skn-rbt 500 mg/24H MLD

Reported in EPA TSCA Inventory, 1980.
THR: A skn irr.
Disaster Hazard: When heated to decomp it emits acrid

smoke and fumes. i
LAVATAR

NIOSH #: OF 6097840

Coal tar distillates in a shampoo base.

TOXICITY DATA: CODEN .,
mma-sat 25 ug/plate TOLED5 3,315 ,_ '''-,'

THR: MUT data. f:
Disaster Hazard: When heated to decomp it <- v'<

smoke and fumes. ' * *»^

LAVENDER ABSOLUTE "

NIOSH ^OFeiCftuT
Found in the flowers of Lavandula Officinalis chju ft,1'
main constituent is Linalyl Acetate; prepared from tlT
holic extract of a residue, which is extracted frum rt£*"'
material using an organic solvent; a dark green LJ^J
TOXICITY DATA:
skn-rbt 500 mg/24H MLD
orl-rat LD5Q:4250 mgAg

1 CODEN:
FCTXAV 14,44) 7»
FCTXAV 14(5).«j <:

THR: LOW orl; A skn irr.
Disaster Hazard: When heated to decomp it e m i t j

smoke and fumes.

LAVENDER OIL
CAS RN: 8000280 NIOSH

Main constituent is linalyl acetate. Found in the t"
Lavandulaofficinalif choix (Fam. Labiate). Prepared
steam distillation of the flowering stalks of the pli.-.t
SYNS:
LAVENDEL OEL (GERMAN)

TOXICITY DATA:
skn-rbt 500 mg/24H MLD
orl-rat LD5Q:9040 mg/kg

Reported in EPA TSCA Inventory, 1980.
THR: LOW orl. A skn irr.
Disaster Hazard: When heated to decomp il emi t s Knt

smoke and fumes.

1
OIL OF L A V E N D E R

CODEN:
FCTXAV 14,443.76
PHARAT 14,43?,55

LD-813
CAS RN: 64083052 : OF 67KCUO

Commercial mixture of aromatic amines containing *^
prox. 40% MOCA

TOXICITY DATA: 3 CODEN:
orl-rat TDLo'37 gm/kg/2Y-C:CARC TXAPA9 3 1 , 1 5 9 . 7 5

THR: An exper CARC. See also aromatic amines
Disaster Hazard: When heated to decomp it emi t s :-•

fumes of NOj.

LEAD
NIOSH #: OF 752500CAS RN: 7439921

mf: Pb; mw: 207.19

Bluish-gray, soft metal, mp: 327.43°, bp: 1740°, d:
@ 20°/4°. vap. press: 1 mm @ 973°.

-v

SYNS:
c.i. 77575
LEAD F L A K E

L E A D S2
oi.ow (POLISH)

!'£

Hre

;!;*> b,

Ftrfu

IEAD

«tf:C,

V
'*•*". -

•f«;



LEAD ACETATE, BASIC 1689

TOXICITY DATA: 3
orl-rat TDLo'790 mgAg (MGN)
orl-rat TDIx>: 1 140 mg/kg (14D pre-

21 D post)
or l -mus TDLo: 1 120 mg/kg (MGN)
orl-mus TDLo:6300 mg/kg (1-21D

preg)
orl-mus TDLo: 12600 mgAg ( I -21D

preg)
orl-mus TDLo:4800 mgAg (1-I6D

ivn-ham TDLo : 50 mg/kg/(8D
preg):TER

orl-dom TDLo:662 mg/kg ( 1 - 2 I W
preg)

ivn-ham TDLo:50 mgAg/(8D
preg):TER

orl-wmn TDLo : 450 mg/kg/6Y:CNS
ipr-rat LDLo: 1000 mgAg
orl-pgn LDLo: 160 mgAg

CODEN:
A E I I L A U 23,102,71
PHMCAA 20,201,78

AEHLAU 23,102,71
EXPEAM 31,1312.75

EXPEAM 31,1312,75

BECTA6 18,271,77

EXPEAM 25,56,69

TXAPA9 25,466,73

EXPEAM 25,56,69

JAMAAP 237,2627,77
EQSSDX 1,1,75
HBAMAK 4,1289,35

Carcinogenic Determination: Indefinite IARC** 23,
325,80.

TLV: AIR: 0.15 mg/m3 DTLVS* 4,243,80; Toxicology
Review: TRBMAV 33(1),85,75; PGMJAO
51(601),783,75; JDSCAE 58(12),1767,75; IRXPAT
12,1,73; CTPHBG 55,147,71; CTOXAO 6(3),377,73;
QURBAW 7(1),75,74; RREVAH 54,55,75; JAVMA4
164(3),277,74; AEMBAP 40,239,73; CTOXAO
5(2),151,72; FOREAE 7,313,42; KOTTAM
11(11),1300,75; GEIGAI 20(3),291,73; STEVA8
2(4),341,74; CLCHAU 19,361,73; AJMEAZ 38,409,65;
85DHAX PB,254,72; PDTNBH 6,204,77; AMTODM
3,209,77. OSHA Standard: Air: TWA 200 ug/m3
(SCP-O) FEREAC 39,23540,74. Occupational Expo-
sure to Inorganic Lead recm std: Air: TWA 0.10
mg(Pb)/m3 NTIS**. "NIOSH Manual of Analyt-
ical Methods" VOL 1 102,191,195,200,208,214,262,
VOL 3 S341. Reported in EPA TSCA Inventory,
1980.

THR: See lead compounds. A hmn CNS. HIGH orl;
MOD irr. A common air contaminant. It is a ± CAR
of the lungs and kidney and an exper TER.

Fire Hazard: Mod, in the form of dust when exposed
to heat or flame. See also powdered metals.

Explosion Hazard: Mod, in the form of dust when exposed
to heat or (lame.

Incomp: NH4NO3, C1F3, H2O2, NaN3) Na2C2, Zr. diso-
dium acetylide; oxidants.

Disaster Hazard: Dangerous; when heated, emits highly
tox fumes; can react vigorously with oxidizing materi-
als.

F°r further information see Vol. 1, No. 1 of DPIM Re-
port.

LEAD ACETATE
CAS RN: 301042 i NIOSH #: AI 5250000
mf;C4H6O4-Pb; mw: 325.29

nhydrate, colorless crystals or white granules or powder.
'ghtly acetic odor; slowly effloresces; d: 2.55; mp: 75°

*"er> rapidly heated. Decomp above 200°; very sol in
1. Keep well closed.

SYNS:
ACETIC ACID LEAD (2+) SALT
ACETATE DE PIOMU (l HUNCH)
BLF.IACETAT (GERMAN)
LEAD (2+) ACETATE
LEAlX") ACETATE

LEAD DIACETATE

I EAL> DIBASIC ACETATE
NORMAL I EAD ACETATE
I'LUMHOUS ACETATE

SALT OI: SATURN
SUGAR OF LEAD

TOXICITY DATA: 3
dns-rat-ipr 50 ugAg
spm-mus-par 1 gm/kg
orl-rat TDLo:7854 mgAg (6-16D

preg)
orl-rat TDLo: 1800 mgAg (1-22D

prcg/14D post)
orl-rat TDLo: 113 gmAg (70D pre-

2ID post)
orl-mus TDLx>:3150 mg/kg (1-21D

preg)
orl-mus TDLo:4800 mgAg (1-8D

preg)
orl-mus TDLo:9 gm/kg (7-2ID preg)
ipr-mus TDLo: 35 mgAg (8D preg)
ivn-ham TDLo:50 mgA£/(8D

preg): TER
ivn-ham TDLo: 50 mgAg (8D preg)
ipr-pgn LDLo:150 mgAg
cyt-hmnUym 1 mmol/L/24H
cyt-mus-orl 16800 mgAg/4W
cyt-mky-orl 5760 mgAg/64W
ipr-mus TDLo: 15 mgAg/(8D

preg): TER
ivn-ham TDLo:50 mgAg/(8D

preg): TER
orl-rat TDLo:250 gmAg/47W-

C:ETA
ipr-rat LDLo: 204 mgAg
ipr-mus LD50:120 mgAg
orl-dog LDLo:300 mg/kg
scu-dog LDLo : 80 mgAg
ivn-dog LDLo : 300 mg/kg
scu-cat LDLo MOO mgAg
scu-rbt LDLo:300 mg/kg
ivn-rbt LDLo:50 mgAg
scu-frg LDLo: 1600 mgAg

CODEN:
PSEDAA 143,446,73
ARTODN 46,159,80
FCTXAV 13,629,75

TOLED5 7,373,80

PBBHAU 8,347,78

CRSnAW 170.1319,76

CRSBAW 172,1037,78

CRSBAW 170,1319,76
BIMD33 30,223,79
EXMPA6 7,208,67

EXPEAM 25,56,69
ARTODN 46,265,80
TXCYAC 10,67,78
JTEHD6 2,619,77
MUREAV 45.77,77
BIMDB3 30,223,79

EXMPA6 7,208,67

BJCAAI 16,283,62

JPETAB 38.161,30
COREAF 256,1043,63
UliAMAK 4,1289,35
HBAMAK 4,1289,35
EQSSDX 1,1,75
HBAMAK 4,1289,35
H B A M A K 4,1289,35
EQSSDX 1,1,75
HBAMAK 4,1289,35

Carcinogenic Determination: Animal Positive IARC**
23,325,80; Human Suspected IARC** 23,325,80. Toxi-
cology Review: ADTEAS 5,51,72; ENVRAL 13,36,77;
85DHAX Pb,256,72. OSHA Standard: Air: TWA 200
ug(Pb)/m3 (SCP-O) FEREAC 29,23540,74. Occupa-
tional Exposure to Inorganic Lead recm std: Air: TWA
0.10 mg(Pb)/m3 NTIS**. Reported in EPA TSCA In-
ventory, 1980.

THR: MUT data. An exper + CARC, TER, ETA. A
susp hmn CARC; HIGH ipr, orl, scu, ivn. See also
lead compounds. A poison. An insecticide.

Disaster Hazard: When heated to decomp it emits tox
fumes of Pb.

Incomp: KBrOs; acids, sol sulfatcs, citrates, tartrates,
chlorides, carbonates, alkalies, tannin phosphates, re-
sorcinol, salicylic acid, phenol, chloral hydrate, sulfites,
vegetable infusions, tinctures.

For further information see Vol. 1, No. 4 of DPIM Report.

LEAD ACETATE, BASIC

CAS RN: 1335326 NIOSH #: OF 8750000
mf: C4H100BPb3; mw: 807.71



1990 NIAX POLYOL L-56

Mixture of 95% dimethylaminopropinonitrile and 5%
bis-dimethylaminoethyl ether (DCTODJ 2,223,79)
TOXICITY DATA: 2
ipr-rat LDLo = 2000 mgAg
orl-rat LD5Q:2460 mgAg
skn-rbt LD5Q:445 mgAg

NIAX TRIOL 6000

CODEN:
JEPTDQ 4(2-3),555,80
DCTODJ 2,223,79
DCTODJ 2,223,79

THR: MOD orl, skn. See also ethers.
Disaster Hazard: When heated to decomp it emits tox

fumes of NO*.

NIAX POLYOL L-56

TOXICITY DATA: 2
skn-rbt 500 mg open MLD

THR: MLD skn irr.

NIAX POLYOL LG-168

NIOSH #: QR 4325000
CODEN:
UCDS" 7/11/67

TOXICITY DATA: 2
skn-rbt 500 mg open MLD
orl-rat LD5Q:2830 mg/kg

THR: MOD orl. MLD skn irr.

NIOSH #: QR 4375000
CODEN:
UCDS" 1/7/71
UCDS" 1/7/71

NIAX POLYOL LHT-42

TOXICITY DATA: 1
skn-rbt 500 mg open MLD
orl-rat LD50 = 20 gmAg

THR: LOW orl. MLD skn irr.

NIOSH #: QR 4400000

CODEN:
UCDS" 4/29/69
UCDS" 4/29/69

NIAX RO 350
CAS RN: 55840169

SYN: NIAX POLYOL RO-350

TOXICITY DATA: 1
skn-rbt 500 mg open MLD
orl-rat LD5Q:30 gmAg

THR: LOW orl. MLD skn irr.

NIAX TRIOL 700

TOXICITY DATA: 1
skn-rbt 500 mg open MLD
orl-rat LD50:5660 mgAg

THR: LOW orl. MLD skn irr.

NIOSH #: QR 4420000

CODEN:
UCDS** 4/1/65
UCDS** 4/1/65

NIOSH #: QR 4450000

CODEN:
UCDS** 6/15/71
UCDS" 6/15/71

NIAX TRIOL 3000

TOXICITY DATA:
skn-rbt 500 mg open MLD

rHR: MLD skn irr.

NIOSH #: QR 4575000

CODEN:
UCDS" 6/15/7!

NIOSH #: QR 46CXXXW
TOXICITY DATA: 1 CODEN:
skn-rbt 500 mg open MLD UCDS" 6/15/71
orl-rat LD5Q:57 gmAg UCDS" 6/15/71

THR: LOW orl. MLD skn irr.

NIAZOL

CAS RN: 550992
mf: CuHuN2-ClH;

NIOSH #: NJ 43750CX)
mw: 246.76

SYNS:
2-( l -NAPHTHYLMETHYL)lMlD-

AZOL1NE HYDROCHLOR1DE

TOXICITY DATA:
ipr-rat LDSO'SO mgAg
scu-rat LD50'325 mg/kg
scu-mus LD50:170 mg/kg
scu-rbt LD50:950 mgAg
ivn-rbt LD5Q:800 ug/kg
ims-rbt LD50:950 ugAg

2 - ( l - N A P H T M Y I . M l : T H Y L ) - 2 - I M -
IDAZOLINE I I Y O K O C H L O R I D I .

3-2 CODEN:
JPLTAB 86,284,46
JI'ETAH 86.284,46
JPETAB 86,280.46
JPETAB 86.284,46
JPETAI) 86,284,46

i JPETAlt 86.284,46

THR: HIGH ipr, scu, ivn, ims. MOD scu.
Disaster Hazard: When heated to decomp it emits very

tox fumes of NOr and HC1.

NICKEL
CAS RN: 7440020
af: Ni; aw: 58.71

NIOSH #: QR 5950000

A silvery-white, hard, malleable and duc t i l e metal, d:
8.90 @ 25°, vap. press: 1 mm @ 1810°. Crystallizes as
metallic cubes; mp: 1455°; bp: 2730°; Stable in air 6
room temp.

SYNS:
C.l. 77775
NICKIiL CATALYST, WF;T (DOT)
NICIIEL ( ITALIAN)
N I C K E L SPONGE

PUl .VLRI / . l -D N I C K I i l .
RANILY Al . l .OY
R A N L Y N I C K 1 . I

TOXICITY DATA: 3
otr-ham :emb 5 umol/L
orl-rat TDLoMSS mgAg (MGN)
scu-rat TDLo-'3000 mgAg/6W-

PETA
ims-rat TDLo: 1000 mgAg/17W-

PCAR
ipl-rat TDLo: 1250 mgAg/17W-

PETA
par-rat TDLo:40 mg/kg/52W-I: ETA
imp-rat TDLo:250 mgAg :CAR
ims-mus TDLo:200 mgAg:NEO

imp-rbt TDLo-'165 mgAg/2Y-PNUO
ihl-gpg TCLo: 15 mg/m3/91W-1: ETA
ims-ham TDLo:200 mgAg/21W-

PETA
ims-rat TD:58 mgAg:ETA
imp-rat TD:23 mg/kg:ETA
ims-rat TD:125 mg/kg/13W-PNEO

ims-mus TD:800 mgAg/l3W-I :NI:O

ims-ral TD:90 mg/kg/t8W-PETA

CODEN:
TOXI1M 1,132,81
A E H L A U 23,102,71
JNC1AM 16,55,55

PAACA3 9,28,68

TKI1MAV 10,167,52

AEHl.Ai; 5,4-15,62
J N C 1 A M 16,55,55
NCIUS* I'll 43-64-886,

SEIM',70
J N C I A M 16,55,55
AMl'l .AO 65,600,58
PWPSAH 14 , (>8 ,71

PAACA3 1 7 , 1 1 , 7 6
J N C I A M 16 ,55 ,55
NCIUS' I ' l l 43-64-8S6,

J U I , , 6 H
NCIUS* I ' ll 43-64-886,

JUI . ,68
NCIUS* I ' l l 43-64-886,

AlKi.6'1

.si •-



ZAMIA DEBILIS

J

NIOSH #: ZG 4600000

Dried, ground-up zamia tubers were used (85CVA2
5,197,70)

TOXICITY DATA:
orl-rat TDLo:650 gm/kg/

77W-C:ETA

THR: An exper ETA.

CODEN:
85CVA2 5,197,70

NIOSH #: DM 2550000
ZEARALENONE
CAS RN: 17924924
mf: C18H22O5; mw: 318.40

1-form: crystals, mp: 164°-165°. sol in aqu alkali, ether,
benzene, ale; almost insol in water, dl-form: crystals, mp:
187°-189°.
SYNS:
6-(lO-HYDROXY-6-OXO-TRANS-l-

UNDECENYL)-BETA-RESOR-
CYCLIC ACID-N-LACTONE

NCI-C50226

TOXICITY DATA:
dnr-bcs 2500 mg/L
skn-gpg 50 mg/24H SEV
mrc-bcs 100 ug/disc
orl-rat TDLo' lO mg/kg (6-15D preg)

CODEN:
IRLCDZ 7,204,79
JANCA2 57,1121,74
CNREA8 36,445,76
BECTA6 15,678,76

orl-rat TDLo: 100 mg/kg (6-15D preg) BECTA6 15,678,76

Currently Tested by NTP for Carcinogenesis by Standard
Bioassay Protocol as of December 1980. Reported in
EPA TSCA Inventory, 1980.

THR: SEV skn irr in gpg. An exper TER. MUT data.
Possible CARC.

ZETAR EMULSION
A shampoo containing coal tar derivatives (TOLED5
3,325,79)

NIOSH #: ZG 7250000

SYN: ZET
TOXICITY DATA:
mma-sat 10 ug/plate

THR: MUT data.

ZINC

CAS RN: 7440-66-6
af: Zn; aw: 65.37

CODEN:
TOLED5 3,325,79

NIOSH #: ZG 8600000

Bluish-white, lustrous metal, mp: 419.8°; bp: 908°; d:
7.14 @ 25°; vap. press: 1 mm @ 487°.

SYNS:
BLUE POWDER
C.I. 77945
C.I. PIGMENT BLACK 16

G R A N U L A R ZINC
ZINC DUST
ZINC POWDER

SKIN AND EYE IRRITATION
DATA: 2 CODEN:
skn-hmn 300 ug/3D-I:MLD 85DKA8 -,127,77

TOXICITY DATA: CODEN: ,
ihl-hmnTCLo:l24mg/MV50M:PUL AHYGAJ 72,358,10

Toxicology Review: QURBAW 7(1),75,74; ADTEAS
5,51,72; FOREAE 7,313,42; KOTTAM 11(11),1300,7;
AMTODM 3,209,77.

"NIOSH Manual of Analytical Methods" VOL 5 173#
NIAMAM*. Reported in EPA TSCA Inventory, 1980.
Meets Criteria for Proposed OSHA Medical Records
Rule FEREAC 47,30420,82.

THR: A hmn skn irr and PUL. See also zinc compounds.
Pure zinc powder, dust, fume is relatively non-tox to
humans via irr or ih!. The difficulty arises from oxida-
tion of zinc fumes prior to ihal or presence of impurities
such as Cd, Sb, As, Pb.

Fire Hazard: Mod, in the form of dust when exposed
to heat or flame.

Spontaneous Heating: No.
Explosion Hazard: In the form of dust when reacted with

acids.
Incomp: NH4NO3; BaO2; Ba(NO3)2; Cd; CS2; chlorates;

C12, CIF3; CrO3; (ethyl acetoacetate + tribromoneopen-
tyl alcohol); F2; hydrazine mononitrate; hydroxyla-
mine; Pb(N3)2; (Mg + Ba(NO3)2 + BaO2); MnC!2;
HNO3; performic acid; KC1O3; KNO3; K2O2; Se;
NaC103; Na202; S; Te; H20; (NH4)2S; As2O3; CS2;
CaCl2; NaOH; chlorinated rubber; catalytic metals;
halocarbons; o-nitroanisole; nitrobenzene; non-metals;
oxidants; paint primer base; pentacarbonyliron; transi-
tion metal halides; seleninyl bromide.

To Fight Fire: Special mixtures of dry chemical.
For further information see Vol. 1, No. 7 of DPIM Re-

port.

ZINC ACETATE
CAS RN: 557346 NIOSH #: AK 1500000
mf: C4H6O4 'Zn; mw: 183.47

Astringent taste, d: 1.735; mp: 237°. Very sol in water;
somewhat sol in ale. Crystals.

2751
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Table P-l. General Characteristics of Persons: 1980-Con.
[Fur mwning of symbol. Me Introduction. For definrhora of ftnrn. see apoenduu A and B]

Cantut Tracts

A«

Mtdwi ™

R^^JJ

Melton

HOUSBWID TYPt AND KHATTOWHIP

bvnote of •wtttution

Householder ...

Spouse

FAMItT TYPf |Y PKBBKE Of OWN OfllDCBt

With own chUdnm under 18 yeors .... ___ . ..........

' .— ~ j . ^ - » -i j- - . . » i» _^^^

MAMTAL STATUS

Separated
Wdowed .
Drvorttd— . .

rt«ole, 13 y«en mi rrer ..................

Wido»«d_ " "" ———— "
Dwrad-

Totots for iplt tracts in Hami

Tract
0114.01

11 M3
803
964

1 015
1 024

870
J 157
1 604
\ 190

836
429
191

295
t 090
7 667
7 107

964
804

290

S 371
384
458
492
461
471

1 144
824
586
407
239
105

132
4 158
3 967
3 682

519
434

29.3

11 0(3
11 083

3 666
3 163

503
423

2 809
4 445

163

3 0 2
3.29

410
620
369
118
115
137
111

3

1 141
1 745
3 147

1 W>

2 814

188
290

4 0*4
901

2 894
27
53

189

4 217
693

2 877
43

289
335

Trod
011403

497
558
630
636
556

1 178
893
830
573
361
205

165
5 094
4 812
4 477

622
697

30.1

1 344
244
258
314
326
293
616
489
422
296
210
124

95
2 701
2 540
2 391

468
399

308

4 917
6 690
2 256
1 688

368
319

1 591
2 726

117
118
109

2.97
3.29

3*4
491
275
92
84

116
91
9

30
45

1 M*
1 023
1 826

1 391
841

1 539

144
158
254

1 454
561

1 457
20
72

144

1 771
530

1 635

313
242

ten County. Tenr

Tract
0114.04

7 747
487
545
601
671
634

1 190
980

1 073
840
494
232

180
5 990
5 700
5 317
1 077

919

330

4 000
245
266
259
340
330
610
528
567
438
277
140

87
3 173
3 019
2 827

590
511

339

7 747
7 695
2 770
2 262

508
455

1 932
2 870

123
52

2 7 6
3 12

716
724
418
118
112
164
120

2
2

1 141
1 042
1 844

i m
871

1 547

174
150
249

1 M4
444

1 980
24
55

181

i no
581

1 987
38

314
310

. — Con.

Tract
0121

3 71)
403
409
494
5 1 1
483
912
767
751
531
320
152

153
4 331
4 106
3 819

691
586

30.9

i m
194
198
248
243
247
446
402
393
267
183
91

85
2 239
2 137
2 005

364
326

32.0

5 713
5 717
2 018
1 670

348
326

1 411
2 226

62

16
283
3.18

471
470
319
135
133
106
44

1

2

1 470
846

1 445

1 411
712

1 252

111
116
184

i m
480

1 455
16
46

138

1 ]fl
347

1 447
22

269
207

Morion County, Term

Tract
0501

7 »51
653
485
742
721
439

1 233
1 029

767
634
554
295

290
5 689
5 402
5 034
1 136
1 027

293

3 979
327
346
352
345
307
636
507
377
330
305
147

150
2 873
2 726
2 551

604
542

300

7 951
7 952
2 601
2 235

366
359

1 971
3 332

48

306
3.37

849
559
187
186
221
67

2

1 115
1 249
2 318

1 t71
1 124
2 105

m
100
171

1 til
654

2 029
28
65

142

430
2 034

2V
335
126

Tract
0502

1 733
671
767
757
877
67)

1 360
1 139

944
736
574
257

290
6 363
5 996
5 548
1 182
1 029

298

4 419
311
388

^364

346
692
551
462
395
315
170

139
3 265
3 096
2 864

674
597

30.7

1 7J3
8 744
2 921
2 436

485
466

3 615
84

7
2

299
336

(31
831
563
217
211
170
92

6

2 43*
1 350
2 466

1 114
1 214
2 221

147
110
206

i in
723

2 196
30
61

182

3 344
538

2 188
27

409
204

Tract
0503

7 711
516
592
599
724
62

1 110
641
646
776
674
406

205
5 859
5 558
5 158
1 432
1 280

31 .8

4 006
242
310
267
335
300
537
441
453
428
392
281

98
3 102
2 962
2 774

870
791

34 8

7 711
7 534
2 748
2 129

619
602

1 743
2 978

65
133
44

2 7 4
3.22

i on
96!
67?
312
309
202
78

4
116

5

1 020
1 850

1 743
849

1 549

315
143
263

1 US
699

1 626
41
89

180

3 167
486

1 826
55

564
234

SequatdiH County.

Tract
0601

• 391
496
549
585
594
500

1 020
802
613
512
446
272

193
4 621
4 380
4 071

968
667

29 7 ,

3 147
246
261
285
286
246 ;
509
395
309
293
254
161

94
2 402
2 299
2 148

577
520

309

t 391
6 259
2 164
1 784

380
363

1 513
2 531

51
65
67

2 69
3 27

711
642
443
168
165
145
50

54
22

1 784
976

1 813

1 513
851

1 584

315
99

186

503
1 570

19
57

135

1 473
362

1 576
30

370
137

Term

Tract
0602

1 114
183
185
211
211
183
349
282
218
167
129
76

64
1 592
1 497
1 385

299
257

28 5

1 111
103
89
99

116
96

170
140
116
89
59
45

35
807
757
694
152
129

28 6

1 114
2 214

727
625
102
95

555
909

23

3 0 5
3 34

105
205
131

36
38
S3
20

1

455
333
644

sss
299
585

55
26
52

•04
150
566

10
21
57

131
126
572

4
67
62

CENSUS TRACTS CHATTANOOGA, TtNN.-GA., SMSA P-ll



Table P-l. General Characteristics of Persons: 1980-Con.
[For meaning of symbols, s*« Introduction hx definrtiom of hwrru, Me appenatxn A and B]

Census Tracts

AM
TlM MTMM

M*tf«n _ _ _ _ _ __ __ ___ __ _ _ _ ._ _

HOUSEHOLJ) TYPt AND KRATK>N$HIP

Nai(c-r..y t-xnthok-tt ___ __ _ _

Spou_e_..__ __ __ ___ _____ __ __ _ ...

Inmott of iratitution _ _ ___ ._ _ _ _ _ _ . . _ _

FAMILY Tm IY PHSEMa Of OWN OOUNtBI
Fe»_k-___. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

With own chjdren under 18 ytoo ___ __ __ . _
Numb*, of own _t_ldr-n under 16 yeor____ __ __

With own children under 18 y«on ________ _ ..
Number of own chldren under 18 yean

Wrrh own dddrtn under 16 yeon
Number ol own thldrw under 1 8 ywn -- .. ..

MA-UTAL STATUS

IMi. 15 TOT mt rm. ...................
Sngle..... ......................................
Mow mamed, nctpi separated ___
Separated _ _ _ _ _ _ _ _ _ _
Widowed _ _ _ _ _ __ ... .....
Dworced..... ___ ... .

^^•~— ..... — J...... ........................
Mow maried, i«c»p< uporoted ______ .
Seporalid _______ ._
Widowed ___ . .......
Divorced ___ _ ____ .

Remainder ol Hamiton
Courrry, Term.— Con

Tract
0120

1 «M
89

119
ISO
136
98

214
JS4
227
234
195
166

37
1 497
1 433
1 366

489
436

395

1 017
40
52
75
63
51

116
136
lie
131
115
120

21
835
608
777
314
283

43.2

1 IU
1 881

750
526
224
201
467
625

39

5
2.51
306

141
363
267
136
125
70
20

6

5U
236
436

447
213
394

SO
22
36

471
156
477

3
13
29

150
142
474

9
164
41

Tract
012

51
3
3

. 3
4
68
9
5
6
3i
29
2

1
40
3E4
354

6
58

28

1W
20
1
20
24
36
44
27
35
17
16
10

8
201
194
179
37
32

284

519
519
198
146
50
43

108
191
22

262
302

51
51
38
U
U
10
3

141
68

109

10*
49
78

17
14
22

101
51

117

9
25

vn
35

117
3

24
30

Total, for jpfct tract. »i Hamilton County, Teon

Trod
0016

4 1M
296
296
259
326
449
638
357
423
467
406
271

106
3 256
3 127
2 910

912
792

309

I 214
142
137
105
175
233
302
194
237
260
245
184

49
1 779
1 708
1 607

562
502

3 5 8

4 1H
4 168
1 597
1 131

466
414
636

1 633
122

2.62
3.18

»77
677
460
213
204
123
85
9

1 1J1
461
905

IU
336
673

H9
105
199

1 507
414
875
26
62

130

1 130
398
888

41
336
167

Tract
0033

i tM
473
456
459
511
589

1 110
631
829
779
516
276

148
5 141
4 909
4 623
1 134

989
31.8

3 511
213
222
214
259
311
567
347
470
433
301
184

71
2 821
2 717
2 555

679
595

34.3

i 62.
6 629
2 459
1 684

575
532

1 507
2 543

120

2 70
3.15

m
792
524
217
212
178
87

3

1 W4
823

1 525

1 507
623

1 199

m
182
»3

1 Mf
581

1 545
24
44

175

1 171
557

1 549
44

415
307

Tract
010401

11 016
1 073
1 273
1 157

994
760

2 756
1 878
1 046

575
348
166

452
6 309
7 847
7 388

761
645

284

i 021
511
613
547
476
416

1 450
889
511
283
203
102

219
4 232
4 013
3 791

416
360

26.6

11 076
12 026
3 801
3 399

402
364

3 130
4 992

103

3 16
339

514
514
298
116
114
124
87

5

1 JW
2 214
3 961

1 1JO
2 048
3 695

111
132
209

4 m
790

3 185
30
33

155

4 130
625

3 178
27

268
232

Tract
010402

7 421
496
524
583
684
631

1 320
1 040

990
597
360
194

191
5 678
5 388
5 013

806
704

30.8

1 730
235
239
280
335
317
650
555
475
309
213
122

91
2 901
2 765
2 582

467
417

31 8

7 421
7 421
2 681
2 163

518
447

1 904
2 711

125

2.77
3.13

S54
554
352
151
145
127
66
9

1 163
1 133
1 925

1 KM
991

1 698

105
117
191

1 MO
662

1 955
22
48

153

1 976
481

1 949
34

262
230

Trod
010403

14 107
1 052
1 191
1 372
1 401
1 103
2 712
2 299
1 877
1 117

445
218

431
10 887
10 260
9 580
1 095

909
299

7 509
504
584
687
683
546

1 393
1 189

917
570
244
150

205
5 574
5 280
4 948

615
525

30.5

14 807
14 701
5 077
4 231

846
737

3 703
5 722

199
100

6
2.90
3.23

UU
660
411
158
156
151
112

6

3

4 131
2 400
4 230

I 703
2 068
3 710

431
284
448

S 4*0
1 260
3 796

42
42

320

5 732
1 024
3 773

54
387
494

Tract
0105.01

7 163
427
544
608
622
619

1 192
961

1 061
733
276
120

191
5 450
5 178
4 820

693
558

31 3

3 671
229
269
289
294
32?
616
507
549
384
142
78

109
2 629
2 704
2 528

373
303

320

7 113
7 161
2 506
2 121

387
344

1 668
2 695

90

2
266
3 15

196
395
240
67
67
94
60

1

1

2 111
1 041
1 858

1 *M
910

1 616

112
130
211

2 W3
630

1 905
• 22

22
114

2 «91
480

1 915
22

217
257

Trod
010502

1 126
174
162
160
197
307
517
273
358
342
225

73
2 295
2 207
2 088

470
413

325

1 44*
81
73
76
90

164
257
142
193
177
125
70

34
1 201
1 164
1 103

272
240

3 3 8

2 t-6
2 796
1 147

637
310
267
716
875

56
30

244
290

131
336
215

78
78
94
27

«37
354
592

711
264
493

M
59
83

1 112
288
732

15
17
60

1 111
231
731

11
130
115

Tract Trod
0107 0109

2 675 5 m
146 362
145 315
131 334
140 520
312 741
489 1 263
224 624
227 554
348 534
304 354
189 187

52 139
2 224 4 673
2 148 4 436
2 056 4 160

646 744
588 663

33 7 29 0

1 470 2 «2
76 186
7J 152
49 148
B3 167

173 404
261 622
104 299
131 272
212 295
183 234
126 123

31 65
1 253 2 390
1 237 2 316
1 170 2 191

395 483
363 418

369 299

2 675 5 772
2 672 5 275
1 224 2 347

764 1 446
440 921
391 792
637 1 177
734 1 547

77 184
347

3 170
2 18 2 23
2 75 2 88

491 Ml
4«3 503
332 352
148 172
143 167
116 97
43 52

2
38

7*4 1 44t
300 604
447 1 027

6J7 1 177
232 443
376 808

127 217
64 120
65 189

9W 2 J45
204 750
652 1 243

13 37
23 44
88 271

1 273 1 436
236 497
661 1 234

16 45
315 318
145 342

Trod Trod
011301 011302

12 OW 6 7S3
963 499

1 071 558
1 049 532
1 002 557

815 499
2 393 1 185
1 659 913
1 130 849

778 635
523 344
715 212

380 207
6 790 5 075

7 852 4 54:
1 563 817
1 405 702

304 31 6

'» 113 J 457
477 231
528 274
517 267

394 252

799 477
550 427
379 325
302 194
519 121

185 95
4 493 2 626
4 303 2 506
4 044 2 358

962 450
904 3«7

3 1 2 3 2 2

11 Oft i 7«J
10 894 6 749
3 423 2 256
3 077 2 008

346 248
314 224

2 754 1 811
4 623 2 626

94 56
1 201 30

3 4
3 16 299
3 40 3.21

1 231 556
500 537
307 309
100 91
100 89
106 138
81 87

6 3
736 19

3 077 1 001
1 683 1 048
3 496 1 826

2 754 1 111
1 707 944
3 176 1 676

244 U.
140 91
256 136

4 414 2 509
1 020 487
2 905 1 841

89 12
160 39
250 110

4 5»1 1 U5
688 389

2 696 1 663
65 24

681 223
261 186

P-.O CHATTANOOGA, TENN.-SA., SMSA CENSUS TRACTS



Table P-l. General Characteristics of Persons: 1980-Con.
[For meaning of cymbals. %*t tntroduetion For definitions of hKins. Mt appvnduet A and B]

Ccnsui Trtxtt

AGf

F̂ Mlie

HOUSB40U) TYPt AND R&ATWNSHIP
TMdpVMM. ............................

Hoorekrtrvel

In rwviehoids ...
Householder.. _ .. ._ _____ ....

NorwtotTYW . . . __ .... __ ._

f AMIIY TYPi IY PMSWCI Of OWH CHILDKN
r an ...... __ . _ .....

Wit* own children under 18 ywra ___ . .....

Number of own chidren under 16 y»on .... _ .. ___

MAMTAl STATUS

•Me. 11 r«n «d mr..... ......_.._,._..

«ow married, except separated . ___ '__ .
Separated _
Widowed.. .
DMXctd...

Single— ........................................

Separated .....
W«towed...__ . " """ "
Orvorr.ed_ .......

Rimoinder of HomiHoi

Tract
0104.01'

1 *57
163
169
115
113
117
442
267
117

76
56
22

69
1 186
1 131
1 084

114
94

296

KM
80
77
69
63
67

225
116
54
39
31
13

34
593
565
541

61
50

290

1 *57
1 657

591
465
126
110
445
595

26

280
324

71
78
49
23
23
15
13

1

4*1
287
501

445
272
482

14
9

10

Ml
100
458 .

8
5

31

tot
89

451
8

29
31

Tract
010402-

1 U4
110
132
166
162
131
286
246
225
206
138
62

49
1 414
1 351
1 265

295
258

33.1

m
53
58
75
73
67

148
125
105
115
79
33

23
725
696
658
161
139

34. 5

1 U4
1 864

677
559
116
112
489
686

12

2 7 5
3.10

200
200
134
49
48
54
11

1

559
269
479

4tf
235
420

54
27
48

711
144
507

4
19
37

745
96

505
12
80
52

Tract Trocf
010403' 010501'

20 J
2

1
4
5
4
2
2

1
IB
18
18
3
3

39.0

1

2 ...
2
2
1
1

6 ...
8
8
2
2

4 2 5

20 2
20

B
7
1

7 '.'.
4
1

2 50
2 57

2
2
1

1 ..

1
1
2

7
1
2

10
1
7

2 '.'.'.

1

7 '.'.'.

1 '.'.'.

Tract
0109-

in
10
9

13
IB
10
36
32
28
26
7
4

4
158
147
140
25
17

3 5 5

»7
5
5
3

10
6

17
16
12
14
5
4

81
75
72
15
II

37.8

in
193
79
60
19
15
51
59
4

2.44
2.83

11
II
7
3
3
1
3

60
22
39

51
18
33

1
3
5

77
19
52

1
5

14
15
52

1
10
6

Tract
0110

3 374
418
426
475
476
382
919
756
582
495
290
157

165
3 955
3 747
3 505

686
570

309

2 641
200
193
214
235
187
464
375
293
255
157
90

82
2 018
1 912
1 788

372
310

31.7

5 176
5 376
1 800
1 537

263
235

1 379
2 138

59

299
329

447
447
289
100
90

102
50

6

1 537
814

1 518

1 179
737

1 382

m
67

120

2 Ml
433

1 421
12
29

106

2 OM
308

1 417
25

204
102

Qwnry. Twn

Tract
0111

J 119
338
411
467
482
209
698
819
712
572
356
275

151
4 012
3 775
3 596

891
781

35,8

1 711
163
207
229
250
108
385
427
373
272
196
176

79
2 131
2 000
1 918

500
445

3 6 2

5 119
5 163
1 755
1 532

223
209

1 400
1 991

37
140

16
2 9 5
3 21

HI
487
311
112
107
127
45
4

134
10

1 5U
830

1 519

1 400
753

1 3B7

109
63

no

1 W
404

1 431
4

57
40

2 117
378

1 425
11

264
109

.-Con

Tract
0112

TO iJO
631
730
796

1 429
1 598
1 454
1 286
1 020

821
524
331

255
8 296
7 938
6 577
1 192
1 036

25 7

5 544
286
385
4 1 1
766

' 821
753
645
546
444
282
205

124
4 374
4 192
3 453

677
592

26 2

10 620
9 402
3 217
2 697

520
463

2 405
3 648

132
7

1 211
2.92
3.24

155
851
520
182
175
207
112

12
4

2 6*7
1 375
2 502

1 4O5
1 231
2 266

250
133
222

4 Ml
1 355
2 472

28
45

101

4 462
1 350
2 4«0

29
369
234

Tract
011301-

10 210
918

1 003
960
880
696

2 174
1 483

972
594
306
244

357
7 147
6 780
6 333

790
670

2 8 6

i IM
455
487
449
425
358

1 104
716
483
296
173
170

172
3 635
3 462
3 240

459
406

290

10 230
10 067
3 141
2 840

301
273

2 562
4 279

B5
160

3
3.21
3 4 !

550
421
249

61
61
89
77

6
129

1 140
1 767
3 281

1 Ml
1 606
2 993

in
129
240

1 622
764

2 614
34
52

158

1 727
546

2 619
41

319
202

Tract
011302-

1 116
138
138
128
87
65

325
192
114
74
44
31

57
917
670
835
107
90

29 7

Ml
61
63
64
41
31

167
98
54
36
24
22

27
466
447
428

62
52

298

1 JW
1 302

405
374

31
21

349
534

14
30

4

3 21
336

75
56
30
13
1 1
U
12

19

374
237
443

M»
220
415

22
16
26

*5»
80

357
1
8

13

471
53

355
5

34
26

Trod
0114.01'

7 Ml
582
689
750
752
545

1 580
1 173

783
446
253
115

226
5 496
5 168
4 771

553
465

2 8 5

1 (02
267
332
364
332
287
631
600
362
216
149
62

93
2 781
2 633
2 43?

305
260

29.0

7 Ml
7 668
2 444
2 149

295
263

1 936
3 216

72

3 14
340

144
368
217

77
74
76
74

1

1 14»
1 305
2 302

i nt
1 177
2 III

171
109
161

1 10*
642

1 998
16
35

117

i tn
442

1 986
31

180
200

Tract
011403"

-

CENSUS TRACTS CHATTANOOGA, TENN.-GA., SMSA P-9



Table P-l. General Characteristics of Persons: 1980-Con.
(For mwnbg of tymbob. IM htroductior. For dtfinrtiors of Unra, IM oppinoun A and B)

Census Tracts

Att
T«Ml rm>m..... .......................

Mfdtofl

F*»* ...

HOUSEHOU TYPf AND RRATlOttSHIP
TMd » « • • • _ . - , _ _ _ _ . - _ _ _ _ - _ . _ _ . _ „ _ _ _ _ _ -

t4oortkrtrv« __ , _.....

FAMILY TYPf IY PRESENCE OF OWN CHtLMEN

* • •»«____-__.___ . - _ _ _ . . _ _ _ „ _ _ _ _ . „ . _

Numbef of own children under 18 Y*O" -- - __ -

Numbef of owr children uodw 1 8 ytori _

MAJtfTAL STATUS

S«gle.......... ............................

S«porat*d _ . . _ _ _ .
Wioowtd __ ..... __ . . ...
Divorced. __ .... .. .

fwb. 15 y*m >ri «r«r _ . ... .....
Smgle...... .....................................

Sfporattd .. __ ..
WidowK) ....
Divorced. ._ ____ . ____ . _

Tract
0104,02-

IM
S
4

10
17
12
12
17
46
II
16
3

128
123
115
24
21

448

M
5
3
5

12
7

22

3

2
70

61
15
13

40.0

153
153
59
48

11
44
50

2.59
2.96

41
21

16

3
3

»
10

73
ie

R»d Bank dty. Hamtton County, T«nn. RemainoV of Harmhon County. Twwi

Trod Tract Tract Tract Tract Tract Tract Tract Trod Tract Trod Tract
010501- 0105.02- 0106 0107- 0108 0109- 0018- 0033- 0101 0102 0103.01 010302

1 741 440 1 m 1 447 4 7W 171 111 417 t M7 4 523 « K7 4 Ml
75 36 171 145 307 - 3 18 486 290 654 459

144 35 IBS 144 290 ' B 20 601 391 682 55(
204 23 166 127 298 21 6 34 649 404 618 519
209 26 252 159 343 151 7 27 569 373 595 582
111 109 357 310 623 - 16 16 497 319 554 54^
209 129 534 485 1 019 - 20 50 1 301 695 1 346 1 033
334 55 343 221 528 ; 16 55 907 635 945 810
290 16 357 222 376 - 14 59 701 489 637 734
127 8 439 342 403 1 13 54 595 451 473 664
36 1 314 303 400 2 9 54 382 335 281 516
24 2 175 189 202 - 7 30 198 140 112 254

1 294 340 2 761 2 202 3 839 128 101 340 5 030 3 356 4 828 5 013
1 196 335 2 660 2 146 3 720 33 97 326 4 754 3 218 4 579 4 753
1 104 306 2 474 2 035 3 462 6 88 315 4 504 2 996 4 261 4 452

III 5 695 642 BIO 3 25 109 848 689 588 1 057
85 5 611 585 734 3 22 99 750 601 505 938

32,7 246 34.8 336 29.3 16.7 33 B 434 302 321 275 316

177 111 1 75] 1 415 1 514 4 51 225 3 479 J IM ) 313 > 440
43 16 71 76 156 - 1 4 206 160 298 212
7 5 1 7 8 9 7 1 1 4 3 1 2 9 3 2 2 1 9 0 3 0 9 2 6 0
89 10 78 46 139 - 6, 23 321 190 281 261
88 18 124 83 186 1 4* 14 279 165 260 288

64 4 262 210 224 - 6 33 W 237 233 357

18 - 117 126 127 - 5 17 117 77 69 162

648 164 1 501 1 242 2 058 3 49 187 2 567 1 703 2 392 2 640

46 2 365 361 454 1 10 52 410 335 274 571

1 7H 440 I Mi I 647 4 7*9 m 111 417 4 U7 4 522 i M7 t Ut

41 82 384 387 728 2 11 34 224 223 286 397

6 33 70 76 140 - 5 5 51 43 68 51

- 3 - 170 7
3.25 206 233 2.18 223 2.25 263 256 304 295 310 281

6 3 116 142 197 1 2 19 111 108 90 201
11 - 121 118 138 - 3 22 142 • 110 84 178

553 102 605 461 976 2 23 83 1 941 1 1BO 2 122 1 714

457 t7 HI Ml 1 094 ... M 114 1 H3 1 144 1 704 1 Uf

4»9 53 485 371 804 2 23 78 I 779 1 074 I 927 1 481

M »7 141 m »1 ... 1 10 147 111 145 167

*70 17» 1 M7 M4 1 M* 114 U IS* 1 5J3 1 4« : 49« J 411
182 65 Z99 200 453 151 13 25 <91 372 495 541
463 73 B50 646. 1 126 3 30 119 1 883 1 174 1 778 1 689

1 9 9 13 23 - - - 13 13 22 23
« 3 21 22 42 - 3 8 33 36 43 53

470 1U 1 SI4 1 141 1 DM 3 4» IM 1 421 1 744 1 445 1 707
119 61 291 236 388 1 14 32 361 262 317 393
462 72 S52 655 1 118 2 30 118 1 884 1 175 1 760 1 685

H-8 CHATTANOOGA, TENN.-GA., SMSA CENSUS TRACTS



Table PI. General Characteristics of Persons: 1980-Con
[For mtoning of symbols, we Introduction For definitions of terms, s«e appendixes A and B]

I Census Tracts

A«
Te* fin**—,- _ „ - - „ _ „ _ _ _ _ - — ._ —

faaaie

HOUSEHOLD TYPf AMD RELATIONSHIP

TMrftmi — „ .„„..„„.„„„„„„

Nonfomity householder _ __ .. „ _ _ _ „ _ _

FAMILY TYPf IY PMSBtd OF OWN CHILMEN

With own chrtdnsn under 1 B yeors
Number oi own children under 18 yeon ...... ..

Number oi own dJdren under 18 years _. ____ ... _

h»* l,,,,k,Um. .. iMhMd r*~>- —— ....

Number of own children under 1 8 years

MAWTAL STATUS

Snob... ........................................
How married. exctpl leoorottd . __ .... __ __ _
S«pormed ______________ _ L.
VKdowed.. ___
Divorced _ _ _ _ _ . _ . _ ..

^n,-..—......^:. .........................
Sepormed ..
Wido.»<l .....
Drvorced _ ___ ....

Oxrrtonoooo city. Homd

Trod
0114.01'

1 41}
221
275
265
272
325
577
431
407
390
174
76

69
2 594
2 499
2 336

411
339

30.4

1 769
117
126
128
129
184
313
224
224
191
90
43

39
1 377
1 334
1 243

214
174

302

3 415
3 415
1 222
1 014

208
160
673

1 229
91

2.79
307

252
252
152
41
41
61
37

2

1 014
460
845

173
372
703

124
79

129

1 134
259
896

11
18
72

1 3*1
251
891

12
109
135

Tract
011402

5 739
344
424
484
572
542
889
755
B15
520
273
99

134
4 356
4 093
3 773

588
487

303

2 t72
184
213
239
244
278
470
420
419
249
144
68

66
2 280
2 169
1 999

324
274

31.3

5 739
5 739
1 891
1 653

238
207

1 400
2 344

84

3.03
3.28

372
372
212

59
54
85
73

2

1 653
655

1 482

1 400
702

1 240

210
133
212

1 Ul
543

1 440
17
31

100

2 334
434

1 448
32

192
226

Trod
011403'

6 917
497
558
430
636
556

1 178
893
830
573
361
205

165
5 094
4 812
4 477

822
697

30.1

3 596
246
25B
314
326
293
618
489
422
296
210
124

95
2 701
2 560
2 391

448
399

306

6 917
6 690
2 254
1 888

368
319

1 591
2 726

117
118
109

2.97
3.29

J44
491
275
92
84

116
91

9
30
45

1 MI
1 023
1 626

1 5*1
841

1 539

244
158
256

2 454
561

1 657
20
72

144

2 771
530

1 635
38

313
242

Ion County. Term

Tract
0114.04-

6 205
388
423
449
509
495
959
735
856
733
434
202

140
4 840
4 617
4 308

955
814

33 5

3 207
191
200
202
265
256
492
393
459
385
243
121

70
2 574
2 440
2 297

521
452

34.9

6 205
6 153
2 270
1 808

442
415

1 542
2 244

97
52

2.71
309

434
634
370
108
102
160
102

2
2

i ioa
789

1 414

1 542
659

1 192

216
114
198

2 in
513

1 580
20
50

148

2 614
471

1 588
28

264
241

-Con.

Trod Trod
0115 0121

2 m 5 21
134 36
167 37
154 45
172 444
176 41
322 619
197 710
233 469
283 496
144 29
154 130

52 13V
1 664 3 930
1 594 3 722
1 503 3 465

450 624
391 526

3 3 4 3 1 2

1 127 2 472
64 174
69 187
79 228
77 219
81 211

162 422
101 375
124 358
145 250
88 167

117 81

26 77
882 2 038
847 1 943
805 1 826
275 347
243 294

34.7 324

2 156 5 214
2 071 5 196

732 1 820
582 1 522
150 298
138 263
449 1 303
844 2 035

26 40
81
4 14

2.83 284
3.26 3.19

311 411
236 419
151 281

51 121
48 119
52 96
31 41

4 1
80

2

5*2 1 522
243 776
46? 1 354

449 1 10)
214 443
417 1 174

M 1M
40 102
41 162

*M 1 f»
212 429
434 1 336

15 16
33 37
40 113

195 2 OM
120 312
497 1 330

18 19
184 245
74 177

.
Trod

01U04'

l M2
99

122
132
162
139
231
245
215
107
60
30

40
1 150
1 083
1 009

122
105

30.5

79J
54
66
57
75
74

lie
135
108
53
34
19

17
599
559
530

69
59

31 2

1 Ml
1 542

500
454
46
40

390
626
26

308
324

90
90
46
10
10
24
18

4J4
253
432

wo
212
375

M
36
51

57]
131
400

4
5

33

616
110
399

10
48
49

East Ridge dty

Tract
0116

6 101
362
398
421
423
569

1 005
673
717
735
455
343

143
4 844
4 679
4 407
1 136
1 004

3 3 3

1 252
178
193
209
200
306
498
357
406
397
253
255

69
2 644
2 564
2 424

689
621

35.9

t 101
5 944
2 379
1 795

584
539

1 503
1 944

100
122
33

2.50
293

7W
681
455
195
188
156
67
3

112
5

1 795
781

1 298

1 503
633

1 085

IJ7
125
179

2 244
427

1 565
26
67

163

2 67]
348

1 551
38

466
269

HomiHon County. Ipnn

Trod
0117

4 514
182
223
265
367
400
736
473
545
668
454
211

73
3 786
3 637
3 412

969
831

370

2 414
93

121
130
183
221
377
263
309
371
274
142

41
2 107
2 024
1 910

578
499
394

4 524
4 S24
1 8SI
1 364

517
461

1 110
1 424

109

2 4 1
286

MS
665
4M
153
152
153
101

3

1 144
493
811

1 110
387
642

214
101
139

1 714
395

1 140
12
39

12B

3 140
413

1 136
17

336
238

Trod
0118

7 1J7
314
395
522
654
617
964
918

1 026
943
5B2
252

124
5 831
5 551
5 170
1 261
1 058

36 8

3 Ml
139
207
252
304
319
521
5 1 1
5 5 1
520
337
171

54
3 174
3 043
2 861

732
634

3B 7

J 1B7
7 185
2 772
2 229

543
493

1 868
2 435

no
2

2 59
293

M4
834
531
214
207
195
101

7

2 229
937

1 539

1 8M
735

1 246

321
191
276

2 722
598

1 905
14
42

163

3 214
519

1 906
25

426
358

Trod
on

1 M
10
e
9
n
23
43
164
21
22
142
62

38
1 577
1 529
1 446

313
265

308

1 021
53
48
47
55

136
221

84
130
129
80
36

19
862
843
799
173
149

31 7

1 Ul
1 882

845
569
276
236
483
499

55

2 2 3
2 7 3

204
204
140
54
52
49
13

2

54?
206
318

4U
162
258

75
41
56

72}
161
493

6
7

56

173
157
497
II

103
105

Middfc Volley (CDPj.
homitto*! County. Tern

TfOd Trod
01040)' 010403-

10 Ul 1 051
910 122

1 104 108
1 042 97

881 78
443 60

2 314 239
1 611 176

929 90
499 49
292 17
144 15

383 56
7 123 711
6 716 675
6 304 636

647 55
551 43

28 2 27 8

. 5 U7 520
431 52
536 52
498 50

1 225 127
773 83
»57 45
244 22
172 II
89 9

185 21
3 639 358
3 448 338
3 250 322

355 29
310 25

28 5 27 9

10 34V 1 Oil
10 369 1 051

3 210 317
2 934 295

276 22
254 17

2 685 273
4 397 451

77 10

3 2 3 3 3 2
3 4 1 3 4 5

434 32
436 32
249 19

93 7
91 7

109 7
74 6
4

2 9J4 295
1 927 188
3 440 358

2 US 273
1 776 179
3 213 341

199 u
123 8
199 15

J 591 )5I
690 68

2 727 276
22 1
28 2

124 II

3 722 344
536 S3

2 727 276
19 4

239 13
201 20
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e Pi General Characteristics of Persons: 1980-Con
[Fa rmoning o( lymbok. »• Introduction For dttoticra of mm, M oppmfxM A ond B|

CMUUI Tracts

A«
•jj , .,,,-.

Î H^

15 to 19y»an _- ——— - ——— ————————————
20 io 24 y»on .. ——— -. ——— ... — ...._. — -. ——

HOUSB40U) TYH AHO tRATKMSHIP

HouwootoV .................... ......... .......

FAMILY TYPf IY PkESBKt Of OWN CHIU*B4

f»__J. klllllllNll III ll id HMO^

MARITAL STATUS j
«UU, 15 r~n mi *•*—. ................

^ntt................. ..........................
Mow mormd, incept leporated __ .. ...
StportrtKi _ __ .. _____ .... . .
Widowed _____ _____ __

FtMfc, 15 r—n mi ** .............. ..
Sngta. ...... ....... .............................

VWoww). ..................... ..................

Chattanooga city.

Tract
0030

i in
154
110
93

118
194
381
191
250
351
332
196

57
1 987
1 940
1 643

704
622

4 2 4

1 150
78
65
47
64

106
168
107
146
209
205
133

29
1 149
1 124
1 077

441
392

465

1 371
2 372
1 020

735
285
259
600
704
48

233
277

5J»
528
341
129
127
124
60

3

715
232
3(7

MO
195
324

W
35
60

U3
152
618

11
18
54

1 1M
181
418

7
235
119

Tract
0031

»n
i
3

48
134
131
48
38
77

138
254

868
665
789
440
424

60.6

Ml

1
2

5
5
2
7

49
104
206

378
378
378
345
334

75.9

171
393
349
34

315
312
25
15
4

414
65

1.13
2 16

tn
305
279
255
253

17
6
3

82
5

14

13

4

4W
293
104

8
41
44

171
54
34

•14
241

35

Trod
0032

I MO
414
453
550
621
418
778
671
579
465
382
199

157
3 992
3 714
3 405

609
711

29.0

) 000
180
247
266
323
229
439
377
322
257
233
127

64
2 246
2 110
1 933

492
435

307

5 530
5 528
1 789
1 391

398
370
979

2 661
99

2
309
3 62

511
581
383
184
180
99
83
16

1 Ml
722

1 507

W
493

1 036

144
212
435

1 M4
565

\ 017
39
60

125

1 307
607

1 026
69

32?
276

Tract
0033-

4 111
455
436
425
484
573

1 060
576
770
725
462
246

141
4 801
4 583
4 308
1 025

890
31.3

1 196
209
213
191
245
302
537
319
439
400
274
167

69
2 634
2 539
2 383

619
543

33.7

i 211
6 212
2 296
1 756

540
498

1 393
2 408

115

2 7 1
3.16

7M
708
471
198
193
156
78

3

1 7S4
776

1 442

i iw
579

1 121

110
180
289

I 111
556

1 426
24
36

171

1 4*1
525

1 431
43

384
300

Tract
0034

i m
234
204
183
234
515
742
336
344
489
355
159

92
3 132
3 041
2 641

776
664

31.4

1 047
100
100
106
132
274
360
174
186
291
221
103

40
1 720
1 670
1 569

483
4)9

33.1

i m
3 782
1 766
1 050

716
624
801

1 070
145

13
2.14
2.78

514
514
369
172
166
101
40
4

1 050
420
680

Ml
273
457

114
137
211

1 411
375
838

23
2)

176

1 741
333
826

18
Z77
J87

Tract
010402-

5 4*4
383
388
407
505
488

1 022
777
719
380
206
129

140
4 136
3 914
3 633

487
425

299

1 711
177
178
200
250
243
495
419
348
189
126
86

66
2 106
2 003
1 863

291
265

30.9

5 404
5 404
1 945
1 556

389
324

1 371
1 975

113

2.78
3 1 5

MS
335
205
96
93
67
55

8

1 5M
843

1 419

1 171
736

1 254

147
87

140

1 070
508

1 402
17
29

114

1 154
367

1 3V6
21

195
175

miHnufi County Tim.— Con

Troct Trod
010403- 010501-

11 714
928

1 063
1 275
1 323
1 042
2 469
2 ne
1 783
1 066

446
203

374
10 158
9 567
8 926
1 037

663
302

i Ml
454
532
637
641
539

1 264
1 104

870
547
252
141

164
5 208
4 934
4 618

584
498

307

13 734
13 630
4 752
3 929

823
720

3 423
5 267

168
100

6
2 8 7
3 2 1

449
646
391
151
149
143
106

6

3

i m
2 211
3 670

1 411
1 868
3 367

415
276
433

5 0*1
1 191
3 513

41
40

307

J 1M
971

3 490
50

374
473

s m
352
400
404
413
508
983
627
770
605
240
96

156
4 154
3 980
3 714

582
473

309

1 MO
166
194
200
206
267
502
331
409
320
125
60

85
2 180
2 097
1 956

314
257

31.6

J tn
5 396
1 964
1 621

343
303

1 410
1 938

84

2
2 7 5
3.07

134
335
211
61
61
83
40

1

1

1 411
754

1 305

1 410
635

1 117

m
102
165

i on
446

1 441
21
16
96

i no
361

1 452
18

177
212

Troct
010502-

1 3*4
138
127
137
171
198
388
218
342
334
224
109

57
1 955
1 872
1 782

465
406

366

1 137
65
56

i 66
72

103
202
117
168
173
125
70

26
1 037
1 002

963
270
236

40 1

1 1*4
2 356

933
734
199
185
651
749

23
30

2.53
2 9 1

131
333
212

75
75
94
27

734
284
490

451
247
440

M
33
45

V34
223
659

6
14
32

1 OM
170
659

7
125
89

Trod Troct
OIC7- 0109-

M 5 410
1 352
1 305
4 300
1 351
2 731
4 1 227
3 589
5 528
6 509
1 345

183

135
22 4 387
22 4 256
21 4 014
4 736
3 643

MO 29 5

IS 1 121
181

1 146
3 145

176

2 605
2 282
4 260
2 281
1 22B

119

65
11 2 306
11 2 238
11 2 117
2 467
2 406

405 298

It 5 410
28 5 073
1} 2 264
7 1 384
5 900
4 775
6 1 124
9 1 4S5
1 180

2 3 3 2 2 2
3 14 2 B9

1 SJ1
1 490
1 343
1 166
1 163

96

2
38

7 1 3*4
3 581
6 986

4 1 114
2 444
5 773

i io»
1 117
1 1&4

11 1 114
4 580
6 1 186

37
1 43

266

11 1 34»
461

6 1 160
44

2 308
3 336

Tract
0113 01-

1 Ml
45
66
89

122
119
219
176
158
184
217
471

23
1 643
1 603
1 519

773
735

50 1

975
22
41
48
34
36 ;
85
61
67
83

129
349

13
658
841
824
523
500

64 1

1 16*
827
282
237

45
41

192
344

9
1 041

2 9 3
3 26

U4
79
58
19
19
17
4

609

137
116
215

m
99

183

11
11
18

Ml
256
291

55
108
92

144
142
277

24
363

59

Troct
011302-

5 447
361
420
404
470
434
860
721
735
561
300
181

ISO
4 158
3 966
3 707

710
612

32 4

i m
170
211
203
242
221
439
379
373
289
170
99

68
2 160
2 059
1 930

388
335

332

5 447
5 447
1 851
1 634

217
203

1 462
2 092

42

2 9 4
3 16

Ml
461
279
78
78

124
75

3

1 414
811

1 363

1 441
726

1 261

147
75

110

1 OM
407

1 504
11
31
97

3 112
336

1 508
19

189
160
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Table Pi. General Characteristics of Persons: 1980-Con.
[fix meaning at lymboh. lee Introduction for definrtiora of tents, at appendixes A and B]

Census Tracts

ACE

HOUSEHOLD TYPE AND RHAHONSHIP

T«td murttmi

SpOUM

FAMILY TYPf BY PMttNCI OF OWN CHILDREN

FO-BM - _ . . _ _ _ „ _ . _ _ _ „ - _ _ _ _ . . _ . _ _ _ _ _ _ _ .

FMMjii hnuiclnlriw M huibml •(•iMt

MARFTAl STATUS

Miee. 15 r««n •* «......-__-..-.„..
Singl....... .....................................

Drvorced.. _ . . _ _ _ _ . ........ ___ _ ..

torn*. 15 r*«n •»•; •<» ........... .......
eifuU

Separated . _ __... .__. _ _ . _
Widowed... ___ . ______ ... . __

Oiattonoooa dty.

Tract
0016

i 0*0
219
223
233
194
166
324
136
172
274
564
535

91
2 349
2 267
2 152
1 247
1 199

44.1

1 123
112
111
113
97

117
219
99

138
209
459
449

42
1 770
1 733
1 6*5
1 022

983
58.1

3 MO
3 060
1 774

590
1 164
1 173

165
1 073

4£

1 72
3 10

1 W»
1 099
1 010

893
889
49
36
4

590
353
672

US
60

115

407
266
546

5tl
214
177
32
71

104

1 717
406
179
110
820
270

Tract
0018-

4 047
293
2B8
251
319
433
618
341
409
454
397
264

105
3 155
3 030
2 822

687
770

306

2 154
141
135
99

171
225
294
187
229
254
242
179

49
1 730
1 661
1 566

552
492

3 5 8

4 M7
4 067
1 551
1 100

451
403
807

1 592
117

2.62
3 18

Ml
661
449
209
202
120
83

9

1 100
452
882

«07
327
650

III
105
199

1 454
401
645

26
59

123

1 711
384
858
40

334
165

Tract
0019

7 515
744
836
863
920
722
941
574
582
576
473
264

262
4 892
4 513
3 964
1 032

910
2 2 4

4 1M
357
410
472
477
420
564
392
382
368
293
153

132
2 971
2 774
2 432

623
547

25.1

7 51S
7 430
2 282
1 785

497
465
622

4 401
125
75
10

3.26
3.81

717
691
498
209
203
103
86
2

46

1 715
1 006
2 361

6»
243
524

1 079
732

1 778

1 00)
954
669
91

111
178

I 04t
1 119

693
269
516
452

Trod
OOJO

1 726
117
140
232
247
143
127
121
138
155
196
110

37
1 169
1 076

952
376
361

2 4 4

1 004
71
69

124
121
78
79
85
95
88

118
76

17
717
667
598
233
221

300

1 736
1 720

617
327
290
251

87
938

78

6
2.79
4.13

104
304
256
183
169

18
13
17

2

M7
163
458

17
22
56

113
136
393

4«
243
98
33
60
61

741
267
103
68

211
93

Tract
0021

1 37*
106
69
79

112
115
159
119
182
194
169
75

41
1 105
1 060

991
337
297

400

477
57
36
40
52
61
73
49
87
62
89
49

25
533
511
476
182
164

39.9

1 379
1 343

550
290
260
202
131
520
142

15
21

244
3.24

144
244
171
86
72
36
20
17

MO
107
218

131
36
65

119
58

110

5*3
200
151
66
51

115

S41
141
145

' 63
140
53

Troct
0022

147
15
13
16
10
16
26

9
17
18
15
12

4
122
117

34
29

294

76
7
3
2
5
9

12
7
4

11
9
7

3
63
62
57
20
16

360

167
151
55
32
23
19
15
76

5
16

2 7 5
384

17
27
19
10
8
2
3
3

n
12
29

15
5

14

14
5

13

59
22
17
3
6
II

M
19
17
3

16
7

Hamjrton County

Trod
0023

1 Wi
161
157
157
168
142
290
191
197
205
178
79

74
1 421
1 361
1 246

352
3 1 1

31.1

1 040
8)
94
83
62
76

143
66

1U
124
no
45

36
770
740
677
214
165

3 2 2

1 MS
1 925

701
534
167
153
368
621

35

2.75
3.23

157
257
183
67
65
51
21

2

534
243
463

344
172
353

141
66

123

Mt
163
391

14
21
79

712
123
393

22
I4X
100

Term —Con

Troct
0024

4 705
321
323
305
319
408
663
401
512
640
525
288

134
3 696
3 571
3 353
1 125
1 001

3 5 3

1 503
146
157
161
150
20J
331
199
285
370
310
184

52
2 008
1 953
1 642

661
595

399

4 705
4 705
1 867
1 336

531
439

1 031
1 728

79

2.52
307

an
813
557
243
231
164
79
13

1 314
513
974

1 Oil
414
794

151
89

166

1 7I»
363

1 087
39
61

169

1 037
261

1 067
39

393
257

Trod
0025

i 064
419
401
362
373
419
710
425
501
606
484
342

165
3 780
3 642
3 418
1 135
1 017

31 6

1 BOS
225
162
161
172
218
408
217
282
358
318
244

90
2 160
2 119
2 014

743
678

3 5 6

5 064
5 000
2 048
1 366

682
635
904

1 945
103

64
244
309

116
826
614
339
331
139
67

6

1 344
617

1 223

904
344
664 .

413
253
530

1 445
422
962

50
66

143

1 117
387
940
101
511
276

Trod
0026

1 6S7
164
140
1 1 9
128
147
231
I4S
169
156
169
86

67
1 208
1 158
1 077

337
307

30 7

til
76
75
61
54
79

1 1 4
78
85
95

108
57

30
660
638
604
215
198

3 3 3

1 657
1 638

583
444
139
125
327
701

27

19
2 81
3 32

155
255
167
65
62
56
28

2

444
206
438

127
154
337

vn
52
97

5*4
143
346

8
15
52

470
83

348
22

134
83

Troct
0027

1 U2
99
75
96
95

132
170

63
120
135
104
53

34
678
845
774
234
203

296

601
52
30
42
49
64
74
42
70
74
72
33

18
474
453
415
147
134

3 3 5

1 161
1 162

441
295
146
135
208
479

34

263
3 33

157
157
113
56
53
30
13

1

195
125
251

106
89

180

71
33
68

414
110
222

17
15
50

471
76

223
16

102
59

Trod Irod
0028 0029

> m i at
171 193
160 160
146 128
178 157
293 294
602 530
266 227
266 215
416 263
435 271
393 198

56 69
2 890 2 120
2 822 2 049
2 703 1 952
1 071 420

985 5o3
401 310

' 1 149 1 444
73 95
67 91
64 60
65 73

150 161
284 257
144 124
145 115
239 161
317 181
279 143

25 34
1 631 1 204
1 601 1 172
1 541 1 114

697 422
652 386

49 1 34.7

i m i 414
3 384 2 610
1 561 1 154

945 711
636 445
541 396
766 561
927 793
no 100

9
14 17

2 14 2 26
2 79 2 90

171 449
866 448
603 336
312 187
296 178
173 98
76 24
12 10

12 1

*45 711
298 309
528 512

744 541
240 217
442 369

154 131
52 84
78 131

1 176 935
315 254
787 582

8 II
51 19

115 69

1 MS 1 MO
314 241
791 565

10 24
386 211
144 159

CENSUS TRACTS CHATTANOOGA, TENN.-GA., SMSA P-5



Table p-l. General Characteristics of Persons: 1980-Con.
(For mwrwig at tyntob, Mt rntrodudioti fa definitions of terns, we appendixes » and 6]

CMSUS Tracts

AGE
Ttfd penew _....-__. .„..„,.._.„..„.

35 to 44 years ____......__...._..._-.._-_-.„-

55 to 64 years __„___„.___—._.—..„—„—

Fe»ato....... .... . ,

HOUSBfOiD TYPE AND RELATIONSHIP

NcxifofT^ householder __ __ .. _________ .....

FAMILY TYPt BY PRESENCE OF OWN CHILDREN
Fwft* „......_„._„„...„„..„...„

Wrrti own children under 18 yeors _. __ .
htumbet of own ctiildren under 18 years _ __ _

With own diildren under 16 ytan ... ___

With own children under 18 years _. . __

MAWTAl STATUS

Wifc
Now mamed. except leporated .. __ ... __ . ...

Widowed
Drvorced.. __ ... . __

Feaiefc. 15 y«en mt ever .....„...._.._„.
SinaH__._________._ „„„„. ....... .........
Now married, except wooroted .... _. _
Stporottd ___ __
V«do»«d ......
Divorced. ______________ _ . .

Chattanooga aty.

Tract
0003

I 443
354
450
454
404
280
485
274
228
248
172
112

138
2 120
1 933
1 752

401
352

21.3

1 tSl
185
200
226
196
174
321
182
137
152
100

BO

71
1 307
1 217
1 116

246
217

249

t 44)
3 463
1 074

824
250
235
321

1 984
84

3 22
380

1S4
284
210
117
112
42
26

6

•24
544

1 297

Ml
160
340

4*5
367
919

161
367
048

37
45
66

1 142
461
352
116
198

'215

Tract
0004

4 *47
363
373
348
408
471
718
369
501
526
500
270

131
3 694
3 527
3 259
1 040

938
30,3

2 543
161
177
157
194
245
348
207
295
312
301
165

53
2 037
1 948
1 819

623
565

350

4 M7
4 720
1 826
1 240

586
527
634

2 127
133
74
53

2.58
3.23

770
755
524
217
204
136
83
12
5

10

1 940
538

1 025

434
236
469

510
272
508

1 696
594
718

85
96

203

2 M7
529
681
133
440
284

Trod
0005

954
40
29
33
62
97

168
86

122
134
103
80

20
839
814
774
236
220

40.6

4OT
25
16
17
35
50
66
43
59
54
65
59

12
425
411
388
149
142

439

954
919
491
193
298
265
115
341

72

35
1.87
2.84

113
183
131
90
78
21
21
10

1»3
47

114

115
17
43

57
26
62

411
158
131

16
30
86

411
139
119

13
98
62

Tract
0006

3 349
254
232
208
249
335
570
279
322
360
312
248

91
2 623
2 530
2 369

733
667

31.6

i tn
125
116
104
121
170
289
141
186
212
193
172

46
1 465
1 418
1 333

446
431

34 6

3 349
3 333
1 381

873
508
444
632

1 188
132
13
23

2.41
3.08

540
560
387
186
180
110
59
4

173
353
703

431
251
508

tn
90

174

1 1*1
326
666

21
39

139

1 4M
281
666
47

275
215

Trod
0007

3 945
226
196
212
243
337
761
044
416
452
467
291

83
3 267
3 158
3 016

970
880

349

} 141
105
102
106
124
173
387
189
237
254
295
196

37
1 838
1 776
1 704

611
561

39.2

3 M5
3 938
1 739
1 135

604
542
908

1 185
106

7

2.26
2.84

751
758
509
241
236
170
72
7

1 135
414
690

we
312
531

1»7
92

143

1 454
344
942

IB
40

112

1 155
356
937

18
303
241

Tract
0008

1 913
153
136
143
160
185
260
173
209
226
182
86

59
1 445
1 385
1 294

379
329

31.5

997
64
65
68
77

101
132
87

107
124
106
66

22
788
757
706
230
206

34 1

1 913
1 887

730
492
238
218
312
802

43

26
2 5 8
3.26

248
268
189
88
85
41
36

2

492
209
418

312
125
254

145
74

152

Ml
203
339

18
17

104

MO
152
340

22
158
128

HomiftOTi County

Trod
0009

459
3
1

12
110
203
58
33
26
11
2

455
452
432
26
22

286

314
2

10
57
89
21
20

8
7
2

214
212
200

13
II

27.2

459
455
326

77
249
207
61
22
46

4

1 40
2.08

13
13
11
8
8
1
1

77
3
3

41
1
1

9
2
2

141
107
64
9

61

114
106
63

2
e

35

Twin —Con.

Trod
0010

1 149
89
69
56

461
581
297
119
110
155
126
86

30
1 922
1 886
1 290

299
260

2 2 4

1 OU
37
25

.24
547
277
130
58
65
74
71
60

8
977
956
640
169
153

224

1 149
1 362

667
249
418
354
133
431
131
14

773
204
3 27

111
211
164
119
106
14
20
13

1

249
98

168

133
49
80

77
32
59

953
635
167
41
35
75

MJ 1
608
157
21
96

100

Trod
0011

1 411
194
163
126
188
302
439
162
270
287
278
202

77
2 103
2 030
1 891

636
562

31 9

1 397
97
73
67

101
164
184
82

151
162
163
153

46
1 146
1 106
1 031

399
355

360

] ill
2 591
1 055

659
396
338
438
965
133

17
3

246
3 13

4*0
477
324
174
149
70
73
10
3

459
257
474

43t
175
324

179
67

122

»M
302
474

49
54
89

1M
259
465

44
275
1 1 7

Trod
0012

4 434
381
414
360
422
433
748
412
437
370
358
299

145
3 399
3 217
2 981

827
753

283

? un
184
179
175
217
235
424
246
269
228
222
223

71
2 027
1 938
1 807

551
511

31 6

4 414
4 358
1 506
1 133

373
325
581

2 126
145
272

4
2 89
3 39

457
452
303
117
101
77
55
17

205

1 133
616

1 154

511
270
544

493
322
573

1 415
549
623
49
54

140

2 044
611
638
107
396
312

Trod
0013

I 2*3
286
277
196
366
382
530
264
254
287
238
203

107
2 449
2 285
2 096

561
516

269

1 443
151
144
91
94

189
269
120
144
161
148
142

60
1 252
1 216
1 135

364
335

299

1 213
3 055
1 127

803
324
268
606

1 208
114
34

194
2 7 1
3 26

441
407
269
124
113
71
55
12
34

103
365
724

404
275
553

160
81

154

1 257
464
633

34
34
92

1 267
240
633

33
229
132

Trod Troct
0014 0015

4 495 1 Ml
254 93
167 82
166 109

1 052 128
1 249 140

561 199
231 168
222 224
222 270
231 263
140 156

91 29
3 871 1 534

2 462 1 389
485 561
437 501

216 448

I 449 tlS
130 42
75 40
86 53

611 59
, 678 66

258 93
116 78
129 114
132 125
139 ISO
95 95

46 17
2 139 774
2 076 748
1 310 711

314 306
282 283

21 5 478

4 495 1 132
2 670 1 694

983 790
669 337
314 453
261 400
490 149

1 084 612
113 143
41 28

1 784 110
2 7 2 2 1 4
3 35 3 26

371 41*
371 410
257 313
120 212
109 194
65 43
42 34

7 20
1
8

444 337
304 109
605 220

490 149
231 36
464 68

145 154
67 64

130 134

1 750 741
1 078 256

524 171
31 III
29 60
88 150

1 151 7M
1 293 190

522 168
34 90

186 241
123 91
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, Table P-l. General Characteristics of Persons: 1980—Con.
(hx nooning ct lymbob, ut Introduction h» itfrtlm of Wire, m oppendxn * and 6]

Census Tracts

AGf

FHM Î

HOUSEHOLD TYPf AND RELATIONSHIP

fomily houwholoV . ............................

In hounhotdj.. ......._ .....
HsxmhoUtr ..... ... ...... .. .... .....

OH*f aSotivw _ ..... ___ ......

Inmate of injmutKxi.. __ .... __ ....

FAMILY TYPf BY PRESENCE OF OWN CHILDREN

tadkl. ..........................
With own clvldVen under 1 8 yeon ......

Wttk awn tfcldcen undtr 18 vtoa . . .

FOT*. iMMhoUv, M Ma* pwl. .......
With own <*»ldnw undo IB years __ .. . _

MAWTA1 STATUS

^ik............. ............... ............^!..
Now momed encepl ttporoltd . _ ..._
5eporoted . . .
Widowed ........ __ .
Divorced ___ ... _ . _ ... .....

ttm^t, 1J r*m ml mr ...
Single... ....... .................. ...............
Now married Iic»p1 Mfxxoted ........ _ ..
Separated . _ ......... .... ..
W«tow«l.. ___ .. ....
Divorced. __ ...........

Waker County. Go.

Tract
0201

7 ttl
531
526
549
649
596

1 060
893
864
787
554
317

229
5 585
5 332
4 950
1 237
1 076

3 2 5

3 115
241
271
278
329
325
510
447
466
429
306
213

106
2 956
2 822
2 618

715
627

33.9

7 m
7 225
2 592
2 127

465
438

1 832
2 728

73
92
II

2.79
3 .14

171
787
528
196
193
178
77
4

84

1 127
970

1 800

1 (33
840

1 584

is»
no
183

1 4t7
506

1 901
35
67

186

1 Oil
443

1 888
57

433
204

Tract
0202

4 Ml
278
266
232
307
335
562
385
504
513
419
260

106
3 227
3 109
2 902

928
829

363

1 20*
133
116
120
158
174
276
207
288
299
256
179

53
1 811
1 752
1 645

577
524

41.0

4 Ml
3 961
1 588
1 181

407
393
953

1 363
57

100

249
2 9 6

47?
586396
168
165
126
60

4
93

1 111
490
B45

953
389
672

1*5
87

151

1 444
267
996

17
43

123

' 1 13»
241

1 008
32

362
196

Trod
0203

» w
658
725
760
856
824

1 389
1 241
1 063

909
534
280

267
6 919
6 555
6 058
1 249
1 079

305

4 711
331
344
348
421
413
710
650
554
483
286
171

144
3 609
3 419
3 172

692
597

31 9

» 23»
9 239
3 207
2 694

513
482

2 372
3 577

83

268
3.21

114
814
518
193
189
214

73
9

1 *W
1 352
2 426

I 371
1 188
2 165

145
143
229

1 401
709

2 436
48
56

159

I 4M
531

2 428
56

393
280

Tract
0204

I t37
209
217
251
222
174
418
396
257
346
234
113

91
2 104
1 997
1 906

496
426

33.5

1 470
no
107
114
106
88

220
201
135
188
128
73

49
1 114
1 059
1 018

279
243

34 4

1 B37
2 837
1 029

795
234
223
716

1 063
27

2 76
3 24

J47
347
240
106
104
86
IB
3

m
406
789

ru
368
715

41
32
58

1 Oil
221
732

9
29
30

1 1J»
168
733

8
148
82

Tract
0205

11 454
962

1 003
989

1 016
962

1 873
1 419
1 079
1 030

669
414

362
8 257
7 830
7 265
1 552
1 352

28.9

5 (12
473
469
476
466
505
9B3
706
535
563
371
265

179
4 295
4 100
3 824

893
778

301

11 454
II 445
3 815
3 221

594
551

2 830
4 679

121

11
3.00
333

1 0*3
1 083

712
277
271
247
113

11

3 Ml
1 757
3 302

1 130
1 567
2 948

113
164
314

4 OH
866

2 916
45
78

183

4 3t4
632

2 903
75

534
250

Tract
0206.01

3 41*
293
326
322
286
246
630
503
344
351
215
113

115
2 619
2 513
2 349

504
434
30>

1 137
127
161
170
131
132
327
248
169
163
122
67

50
1 349
1 300
1 215

278
238

31.3

1 4»
3 629
1 226
1 055

171
167
948

1 438
17

296
3 26

321
326
214
62
61
74
39

1

1 OSS
567

1 015

«4I
526
947

71
31
52

1 tM
243
970

11
25
60

1 379
169
975

15
150
70

Tract
020602

1 515
175
199
223
253
199
369
322
295
230
169
81

58
1 860
1 749
1 635

357
319

31 4

1 121
81
85

no
no
105
179
153
143
122
85
49

27
920
872
818
166
168

32 5

2 515
2 515

861
716
145
137
638
992

24

292
328

250
250
158
55
53
65
26

1

714
383
701

43»
341
633

40
35
59

171
205
660

16
20
69

944
136
650

21
89
50

Iroct
0207

7 140
639
659
663
686
574

1 177
880
758
841
646
317

266
5 740
5 455
5 076
1 355
1 173

31 0

4 IK
301
315
348
326
321
583
45B
416
507
394
209

128
3 151
3 017
2 817

845
741

330

7 MO
7 799
2 826
2 185

641
615

1 711
3 185

77
37
4

276
3.24

t4J
963
699
322
313
169
86

7

J !«5
1 111
2 069

1 711
876

1 652

413
210
391

1 643
601

1 776
56
61

167

3 216
463

1 777
99

572
305

Tract
0206

2 550
222
213
239
260
173
412
316
235
242
153
85

75
1 617
1 708
1 560

352
317

290

1 233
110
94

107
A 119

92
199
147
no
136
67
50

37
893
841
784
163
162

297

2 5SO
2 550

816
675
141
136
614

1 107
13

3 13
3 55

211
238
158
58
58
54
25

1

47S
388
765

414
364
717

44
17
36

»54
233
631

10
29
51

m
152
632

17
93
28

Tract Trod
020901 020902

1 7»1 1 224
266 65
328 99
333 107
340 130
279 87
511 159
464 168
444 109

291 97
208 56

100 31
2 786 906
2 644 846
2 454 781

668 220
611 190

3 2 . 1 31 0

1 M5 411
138 41
160 47
159 44
160 66
126 45
257 79
241 82
239 59
171 65
157 50
137 33

54 17
1 449 466
1 395 434
1 296 403

387 114
353 100

3 3 6 3 2 6

1 791 1 234
3 686 1 224
1 252 422
1 070 343

182 79
171 76
941 306

1 466 480
27 16

105

2 94 290
3 25 329

499 153
401 153
261 103

67 42
65 41

103 32
37 16

98

1 070 34]
555 183

1 041 345

941 304
496 172
937 329

tt 31
46 11
85 16

1 374 454
290 99
975 316

10 7
40 12
61 20

1 4U 479
177 74
977 316

25 6
226 58
83 25

Oiattonooga city.
Hamihon County. Ttftn

Trod Trod
0001 0002

1 370 1 444
248 142
225 145
235 162
257 169
279 144
465 230
272 152
340 183
442 145
340 115
267 59

88 50
2 613 1 173
2 497 1 101
2 351 999

630 242
749 215

34 1 27 1

1 111 to*
121 62
110 77
118 91
117 93
135 , 80
231 ' 132
146 90
203 100
260 70
201 70
176 43

45 19
1 441 656
1 385 616
1 330 569

507 142
467 134

39 7 28 6

J 370 1 444
3 370 1 666
1 289 515

929 417
360 98
379 90
661 256

1 349 663
71 32

2 61 3 23
3 16 3 68

407 174
607 174
417 105
202 32
189 30
104 40
74 23
12 6

m 417
384 221
725 455

441 254
267 130
503 273

221 141
103 86
200 173

1 1W 539
313 165
692 268

27 16
60 20

101 50

1 44* 471
233 191
688 270

27 33
328 100
193 84
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Table P-l. General Characteristics of Persons: 1980-Con.
(For rawing of jymbob. uc Introduction For definitions of terms, ue appenoixel A ond 8]

Census Tracts

AGt

15 to 19 yw ...... ......---_— -.-——.- —

25 to 34 yton ....„„...„. ....................

55 to 64 ywn ......................... — ......

*«•*.... ......... ....

HOUKHOtD TYPf AND KHATIONSHIP

FAMILY TYPE IY PMSBKI Of OWN CHILDREN

fmM* .................................

Wrrh own children under 18 years ... .. ...... .... _.

With own children under 18 ytors _ _____ .......

MAWTAL STATUS

Sin*—...... ..................................

WioWed .... ........

Fwtt. IJ rwi mi mr ..................
Single... _ . _ _ _ ...................................

Separated _ . _ _ _ . __ v .........
Widowed . _ .. _ .
OMXCKJ. __ ..... __ ..... __ ... _ ..... _

Hamilton County
Tenn.— Con

Remainder

n TO
S 34
6 109
6 29
6 73
5 86

12 67
9 93
7 48
5 83
3 77
2 17

2 15

M Ml
2 513
2 962
3 075
3 312
3 018
6 503

3 766
2 999
2 108
1 352

24 048

4 234
305

72 M?
70 639
23 665
20 235
3 430

1 246

3.29

5 653

1 335

M 235

11 062

18 325

922
1 572

6 086
18 585

449
1 163

u on

265
2 731
1 Ml

Morion
County, Tenn

24 41
1 M
2 044
2 09
2 32
1 93
3 70
3 009
2 55
2 146
1 80

960

78

16 956
15 740
3 752

30.3

13 414
044
003

955
865
499

1 292

598

8 169

1 930

31.5

6 800

1 427

46
2 9 3
3.32

2 762
2 641

799
716

593
237

6 MO
3 AIO

3 187
5 675

761
353
640

8 945
2 076
6 051

215

9 447

6 048

564

Sequotchw
County, Term

• 605
68
734
79
BO
68

1 361
1 064

83
699
57
348

25
6 21
5 87
5 456
i 26;
1 124
294

4 M9
349
350
384
404
342
679
535
425
382

226

129

2 842
729
649

304

1 MS
8 473

482
458

67
2 93
3.29

923
847
574

5
54
22

j 40f
l wo
2 457

1 150

170
127
238

653

76
192

3 304
486

2 146
34

437
l»

Cotooia County, Go.

Tract Tract Tract Tract Tract Tract Tract
0301 0302 0303 0304 0305 0306 030

3 909 4 9*1 S 230 7 t*4 1 IU 6 US J tl
305 392 453 596 240 423 37
366 434 519 730 275 500 45
318 455 524 664 260 505 506
373 432 454 645 327 532 580
307 373 419 562 304 503 466
676 836 1 015 1 386 489 995 86
519 660 733 1 112 390 788 794
414 490 485 795 374 760 724
290 399 331 601 259 564 59
225 344 197 392 201 373 364
114 146 90 181 67 190 193

128 169 193 255 92 181 164
2 633 3 585 3 627 5 534 2 354 4 603 4 45
2 671 3 396 3 426 5 258 2 228 4 384 4 165
2 493 3 161 3 185 4 910 2 027 4 078 3 894

475 680 435 647 397 618 825

29.1 29.9 27.5 300 289 309 31 9

1 «72 2 597 J Ml 3 917 1 631 1 in 3 151
138 197 223 299 103 194 183
182 197 259 359 137 226 215
162 218 256 326 119 257 256
187 228 231 289 159 277 293
160 196 205 307 151 264 256
347 451 533 715 255 520 463
257 343 362 546 201 403 425
210 237 236 413 206 397 375

63 97 59 120 46 123 126

1 279 1 710 1 634 2 589 1 073 2 180 2 151

230 354 205 417 194 411 435
29.5 30.8 278 305 310 320 328

3 909 4 HI 5 2» 7 6*4 1 184 t 1H ] til

2
3.03 292 3 16 2.96 281 287 274

339 490 2S7 573 2M S63 557

1 117 1 416 1 470 1 KM M7 1 Ml 1 734

1 138 1 412 1 685 2 247 874 1 610 1 613

1 017 1 209 1 558 2 016 731 1 406 1 323

104 166 ff 112 134 209 HI

101 180 105 189 131 176 268

1 018 1 265 1 375 2 015 769 1 591 1 469
14 28 11 20 23 25 13

1 490 1 MS 1 903 2 933 1 262 2 506 3 497

1 022 1 261 1 377 2 022 770 1 586 1 473

79 141 106 169 148 218 240

Dode County, Go

Tract Tract
0401 0402

t 04J I 271
656 299
760 315
772 297
923 315
847 320

1 467 504
1 115 436

851 311
774 272
526 147
332 57

267 115
6 689 2 301

5 738 1 979

' 4 MM 1 »2i

369 148
373 141

443 160

450 146
395 137
287 72

615 146

295 270

8 652 3 273

516 132
481 124

325

329 3.37

UO 204
797 204
540 140
218 50

84 18

2 42* 912

2 091 111
1 155 451

US 77
136 50
232 80

2 157 634

81 21

3 $44 1 19}

192 61
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Tot>ie pi. General Characteristics of Persons: 1980
[hi intoning of lymtoh. Mt Introduction, for oWntnm of Mm. IN apcandua A and B]

_ vMtus Tracts

at

35lo*4y«orj _.._.__..—.-.. — — ..-———-

ttafcr .........................................

HOUSBtOm TYPE AM) taATKMSHIP

SPOUM

SPOUK... .....................................

IUUL1 TYPE IY PtESBKE Of OWN OOIMSI

**h own chidrw under 1 6 ytor* _ ... ____ . ___

• ' • • * "- - u • * * __ _ i

"«TA1 STATUS
||̂ _ 14 .„_. _ -J *YW

**.-.— ..!—.„ ......... . " . . .

WKtowtd
0"QTOd

»fnonnd, txctpt MponjTvd ____ . _ _ ___

Mdo»«d
Ownci

Th> SMSA

414 540
30 697
33 212
34 I2C
38 595
37 88'
69 899
50 544
45 27i
40 Oil
29 063
17 2M

12 126
320 989
305 454
282 243
64 716
56 872

304

MI m
14 776
16 158
16 643
18 823
19 738
35 799
25 989
23 847

16 994
II 444

34 258
31 8

414 5*0

150 760
117 212
33 548
30 489
96 344

163 366

3 897
5 297

277
3 2 2

4* Ml
44 119

12 661
9 126

59 080
108 284

88 548

17 694

154 114
38 341
99 787

2 244
3 759
9 Oft*

174 1*5
32 353
99 576

3 303
23 831
15 332

Gtorgio (pt )

105 77*
8 081
8 916
8 961
9 584
8 572

16 815
13 534
11 156
9 784
6 752
3 614

3 284
77 797
73 782
68 423
14 963
13 033

30.3

54 151
3 881
4 261
4 382
4 659
4 448
B 668
6 839
5 786
5 315
3 771
2 328

1 613
40 875
38 930

8 618

31.4

105 77*

36 280
30 052

6 228
5 859

26 032

353
289
3.25

10 144
10 019

2 691
2 635
2 206
1 034

347

M 051
15 859
29 151

13 809
25 616

1 2M
1 743
3 034

n m
7 07A

26 804
442
793

2 004

41 814
6 206

26 785
701

5 215
2 927

Cotooto
County. Go

14 **1
2 7Bf
3 IK
3 23;
3 34j
2 93J
6 264
4 996
4 042
3 035
2 096

981

1 182
26 967
25 548
23 748
4 477
3 860

299

it on
1 337
1 575
1 594
1 663
1 539
3 304
2 537
2 074
1 435
1 190

634

589
14 220
13 515

2 596
2 244

30.7

14 til
36 956

10 642
2 004
1 865
9 267

33

2.92
3.25

1 077
3 068

837
819
652
360

9

5 856
10 579

1 154
671

1 150

II 115
2 can

9 502
134
231
658

14 574
2 157
9 511

215
1 592
1 101

tab County
Go

11 til
955

1 075
1 069
1 23f
1 I6J
1 991
1 551
1 16!
1 044

675
389

382
8 99C
8 496
7 717
1 568
1 365

28 1

4 Ml
458
517
514
602
603

1 039
762
598
532
359
248

180
4 642
4 404

873

288

11 III

3 998
3 348

605
2 902
4 850

175
68

325
2.98

1 044
1 001

263

102
13
63

1 1*1
1 841

1 606
3 054

m
186
312

102
237

4 74|
863

2 QO7

75
tAf

253

Wottr
County. Go

54 470
4 331
4 541
4 64i
5 005
4 471
6 540
6 987
5 952
5 70;
3 981
2 244

1 720
41 82C
39 731
36 95«

8 918
7 808

31.1

2* 0*4
2 086
2 169
2 274
2 394
2 326
4 325
3 540
3 114
3 148
2 222
1 446

844
22 013
21 Oil

5 149
4 531

3 2 5

54 470
56 110
19 634
16 062
3 572
3 389

13 863

1 DA

3.24

4 225
5 950

1 586
1 553
1 348

572
43

8 162

7 127

1 7*1
884

1 574

M 1M
4 242

1 109

22 SIS
3 186

14 287

1 573

TtnnrUM
ten.)

SM 741
22 616
24 296
25 151
29 009
29 311
53 064
37 01C
34 122
30 227
22 311
13 624

8 842
243 192
231 672
213 620

49 753
43 839

304

147 614
10 895
11 897
12 261
14 164
15 270
27 131
19 150
18 061
16 426
13 223
9 136

4 289
129 947
124 457

29 906
26 720

31 9

120 741
312 355
114 480
87 160
27 320
24 630
70 312

5 816
3 462

273
3.20

15 *15
34 100

10 026
6 920
3 745

396

•7 160
43 221
79 133

70 112

62 932

14 Ml

14 658

114 117
30 405
72 983

1 802
2 966
7 981

112 S41
26 147
72 791

2 602

12 405

HomJtofi County. Term.

Chattanooga fast Cklot MdoV Vdky
Total city oty [CDP] bd Bonk city

217 740 1W 5*5 11 214 11 4M 11 2*7
20 093 11 912 1 043 1 032 739
21 518 12 165 1 226 1 212 806
22 257 12 544 1 432 1 139 849
25 882 15 309 1 722 959 157
26 697 16 640 1 963 703 522
48 012 27 033 3 368 2 553 388
32 917 17 196 2 473 1 787 521
30 732 18 206 2 718 1 019 307
27 382 16 991 2 680 548 331
19 934 13 073 1 693 309 1 082
12 316 8 492 898 159 595

7 800 4 501 416 439 289
219 068 130 183 17 190 7 834 10 692
208 839 124 255 16 479 7 391 10 213
192 624 114 276 15 444 6 940 9 507
44 734 29 413 3 801 702 2 290
39 379 26 083 3 265 594 2 044

30.5 30 5 34 3 28 1 309

ISO 111 tO 150 11 It! 5 707 • 4 til
9 664 5 784 517 483 347

10 503 5 919 635 588 399
10 874 6 189 695 548 347
12 447 7 551 817 455 512
13 973 , 8 688 1 056 376 835
24 587 ' 13 805 1 735 1 352 1 192
17 116 9 215 1 350 854 i 762
16 344 9 872 1 504 502 680

11 896 7 992 978 183 637
8 312 5 844 625 98 391

31.9 32.5 347 284 326

279 652 163 390 21 079 1 1 420 13 124

108 382 64 340 6 948 4 848 4 040
5 545 4 007 400 67 325
3 257 2 798 122

2.71 2.63 2 52 3.24 2 34
319 319 2 92 3 42 2 91

15 IM 21 5*5 1 5*1 441 1 477
30 612 20 340 2 474 468 1 677

9 117 6 659 609 98 469

3 438 2 225 300 80 149
379 305 15 4 5

1 534 1 134 112
104 89 5 - -

42*04 12*04 5154 1*M I 121

11 170 » 7*1 tOJ 115 SM

13 780 10 844 701 214 447

1AJ 1A4 ^1 9*1 J g« • KJ« f !*•

24 203 16 120 1 547 589 1 114

2 457 2 010 101 23 58

11 642 8 111 1 019 221 650
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.§ Location
follows)

Historical
Background

NEIGHBORHOOD ANALYSIS

South Center City

Planning Distr ic t No. 2

Introduction

Planning Distr ict No. 2 includes the southwestern par t
of the City of Chattanooga and the eastern slopes of
Lookout Mountain. It is bounded

on the north by 1-24 and Chattanooga Creek,
on the east by the Town of East Ridge,
on the south by the Tennessee-Georgia state

line, and 4
on the west at the top of Lookout Mountain.

Census Tracts 18, 19, 23, 24, and 25 are included in
this district.

Locally, Census Tract 18 is known as St. Elmo;
Census Tract 19 is known.as Alton Park; and
Census Tracts 23, 24, and 25 are known as
East Lake and Missionary Ridge.

The settlement in this area probably began between I860
and 1865. An 1886 lithograph shows Broad Street, a
mill, the railroad crossing Chattanooga Creek, a bridge
across Chattanooga Creek in the vicinity of Alton Park
Boulevard, and Rossville Boulevard.

East Lake (Census Tracts 23, 24, and 25) was annexed
to the City of Chattanooga in 1925.

St. Elmo, Alton Park, and Missionary Ridge were
incorporated satellite cities, but gave up their charters
and were annexed to Chattanooga in 1930.

- 1 -
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B. Nature of the Land and Surrounding Influences

Land
Area

I Topography

Land Use
(Map follows)

Planning Dis t r ic t No. 2 has a total area of 6, 377 ac res ,
or about 9- 9 square miles. Less than 1% of the area is
water surface and 38% is vacant land. The large percent -
age of vacant land is due to the fact that most of the land
in the middle of the district is low, swampy, and subject
to flooding; and some land on the east and west of the
district is very steep.

The western edge of the d is t r ic t is on the slopes of Lookout
Mountain. The eastern edge is Missionary Ridge, reaching
an elevation of about 1, 200 feet, about 550 feet above the
valley. There is a ridge in the southern part of the d is t r ic t
between Census Tracts 18 and 19.

The land around Chattanooga Creek (the eastern and
northern boundaries of Census Tract 19) is low, swampy,
and subject to flood. This portion of Chattanooga Creek
was re-channelized in 1968 to accommodate the railroad •
Relocation Project. However, this action has had little
effect in improving the flood situation in the area.

The land use pattern in Planning District No. 2 is quite
varied. St. Elmo is an older residential neighborhood
and tourist oriented commercial development in the
northern end at the foot of the Incline Railway.

Alton Park is a neighborhood of mixed housing and heavy
industry, with no strong neighborhood commercial focus. There
are two public housing projects and a very small amount of 221 -D-3
housing developments in the residential areas. Truck
terminals occupy some of the land at the "north end of the
neighborhood along Alton Park Boulevard. Broad Street,
in the northwest part of this area, is oriented to tour i s t
t raff ic .

East Lake is an older, residential neighborhood with s t r ip
commercial development along Rossville Boulevard. The
only real community commercial center is adjacent to
Rossville, Georgia, at the state line. There is some
heavy industry along the Belt line Railroad west of Dodds
Avenue and some truck terminals in the northwest corner
of Tract 25 near 1-24.

Missionary Ridge, on the east of the district , is an older,
upper and upper-middle class neighborhood developed to
take advantage of the views. These are primarily single-
family homes, but many of the larger ones have been
converted to multiple dwellings.

There is a large cemetery, Forest Hills Cemetery, on the
ridge between St. Elmo and Alton Park.

- 2 -



PLANNING DISTRICT 2

EXISTING LAND USE (generalized)

EH RESIDENTIAL
B3 COMMERCIAL
ES3 INDUSTRIAL
EID PUBLIC,SEMI-PUBLIC
I—1 VACANT
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[Land Use
[(Cont. )

Table No. 1*

Land Use

Use Census Tracts

Residential
Acreage

Industrial
Acreage
Commercial
Acreage
Institutional,
Recreational
Acreage
Trans. ,
Comm. & Util.
Acreage
Streets
Acreage
Vacant &:
Water
Acreage

18

380.9

37.2

15. 8

183. 9

17.0

251. 0

845.2

19

317. 2

211. 5

65. 3

51. 3

223. 7

200. 1

680. 5

23

179. 3

81. 5

60. 7

17. 7

31.9

152.4

576. 7

24

388. 3

23. 7

46. 0

26. 2

6 .6

160. 8

113. 7

25

376.4

64. 0

35. 5
i

47. 6

47.4

241. 0

219. 0

Total

1642. 1
(26%)

417. 9
(7%)
223. 3
(3%)

326. 7
(5%)

326 .6
(5%)

1005. 3
(16%)

2435. 1
(38%)

*Source: Chattanooga-Hamilton County Regional Planning Commission
Land Use Study - 1970

lajor Street
[Systems
[(Map follows)

The major street systems in this district include 1-24 and
portions of five highways:

U. S. 11 and 64 - (Broad Street and Gummings Highway)
Tennessee 58 - Ochs Highway, West 40th Street,

Alton Park Boulevard)
Tennessee 17 - (St. Elmo Avenue)
U. S. 27 - (Rossville Boulevard)
U. S. 41 - (Bachman Tubes and Westside Drive)

lii addition, Dodds Avenue, 4th Avenue, Hooker Road, and
38/37 Streets serve as major arterials. Good east-west
circulation is limited by the Chattanooga Creek.

- 3 -



[ajor Street
Systems

lont. )

t raff ic and
[ccidents

Collector s treets in Planning District No. 2 include:
South Crest Road, E. 28th Street, S. Hickory Street ,
Hamill Road, W. 40th Street, Tennessee Avenue,
E. 49th Street, E. 44th Street , E. 34th Street,
W. Shadow Lawn, Wes t s ide Drive, Jerome Avenue,
W. 45th Street and 33rd Street.

The t raf f ic volumes on the highways in this district are
summarized in the table below, ranked in order by t r a f f i c
volume:

Table No. 2*

Traff ic Volume '

Location

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.

1-24
Rossville Blvd. (at 49th Street)
Rossville Blvd. ]at 38th Street)
Westside Drive (at Bachman Tubes)
South Broad (at 35th Street)
South Market Street
St. Elmo Avenue
Cummings Highway
West 40th Street
Ochs Highway
Hooker Road

Averag
Da ily Trs

72, 000
27, 000 (not

e
f f i r

on map)
25, 000
22, 000
21, 000
12, 000 (noton map)
8,000
8, 000
4^ 000
3, 000
3, 000

#Source: Tennessee Dept. of Transportation
The accident rates in the City of Chattanooga, measured in
accidents per mile of streets over a seven-month period in
1968, ranged from 2 accidents/mile to 14.6 accidents/mile,
with the average being 5. 4 accident/mile. District No. 2
had 3.6 accident/mile of streets, or below the city average.

.tils There are about 400 acres of vacant land that have potential
for development in terms of soil types and topographic
features. This land consists of some of the gradual slopes
on Missionary Ridge, parts of the ridge between St. Elmo
and Alton Park, and some other scattered sites in between.
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Irainage

Water
Pollution

All of Dis t r ic t No. 2 drains toward Chattanooga Creek
as it meanders th rough th is area. This creek has a
very shallow gradient , and many times the water in the
stream moves very slowly, if at all. This aggravates
the pollution problem, since the waters, once polluted
remain almost s tat ionary for long periods within the
dis t r ic t .

"Chattanooga Creek is wi thout a doubt the most gross ly
polluted stream in the Chattanooga area, " according to
the Stream Control Division of the Tennessee Depar tment
of Public Health. This pollution is the result of indus t r i a l
activity within the dis t r ic t and other manufacturing concerns
immediately south of the d i s t r i c t in Georgia. Since these
Georgia industrial facilit ies are not controlled by the
Tennessee State Regulations, application of a federal
program is highly desirable in improving water qual i ty
within District No. 2. Seven sampling stations were
established on Chattanooga Creek in 1964. A summary
of latest available data from these stations is given below:

Table No. 3*

Water Pollution in Chattanooga Creek

Item Measured
Dissolved Oxygen

Content

Biochemical Oxygen
Demand (B. O. D. )

Coliform Bacteria

iTecal streptococci

Chattanooga CreekMeasurements
. 1 ppm to 2. 6 ppm

5 . 6 ppm to
24. 1 ppm

8, 000 to
35, 000/100 ml

2, 900 to 105, 000
colonies/100 ml

Measured against
3 ppm is a bare minimum
to. sustain f ish l i fe .
Seldom should it be
below 4 ppm.

B.O. D. greater than
5 ppm indicates organic
pollution.

More than 1, 000/100 ml
of water is evidence of
pollution.

More than 100 colonies/
100 ml of water indicates
a high degree of recent
fecal pollution.

*Source:i Tennessee Stream Pollution Control Division

The measurements and locations of the stations indicate
that a considerable amount of the pollution originated below
the state line, and that a large amount of the pol lu t ion ,
particularly the coliform bacteria and the fecal streptococci,
originated in Dis t r i c t No. 2.
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f a t e r
pol lu t ion
Cont. )

The measurements and locations of the stations indicate
that a considerable amount of the pollution or ig ina ted
below the state line, and that a large amount of the pol lut ion,
particularly the coliform bacteria and the feca l s t rep tococci ,
orginated in District No. 2.

3ollution
One station for sampling air pollution is established at
South Broad Street. The results from this station are
summarized below:

Table No. 4*

Air Pollution (March, 1972 - March, 1973)

Item Measured

Suspended particulate
concentration

Amount

93. 2 micrograms
per cubic meter
of air

Measured Against

50 micrograms for
residential areas ,
75 micrograms for
commercial areas,
100 micrograms foi
industrial areas.

^Source: Chatt. -Ham. Co. Air Pollution Bureau
The problem of this excessive pollution is compounded
by the fact that District No. 2 is in an '.'inversion bowl"
created by Lookout Mountain and Missionary Ridge.

'looding
(Map follows)

Much of District No. 2 is subject to flood, both from
headwater flooding on Chattanooga Creek and f rom back-
water flooding from the Tennessee River. The accompanying
map shows the extent of the area covered by the valley
zone and the area covered by the "100-Year Flood".

^Summary District No. 2 is made up of four older residential
neighborhoods, cut up by several ridges and Chattanooga
Creek, which periodically floods much of its sur rounding
lowlands. Industrial and strip commercial development
occupy about 15% of the total area, further cutting up the
residential sections of this district.
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hther Public
Community
(facilities

Utilities

Storm
Sewer s

Street
Lighting

Although there are no branch libraries within Distr ict
No. 2, there is one located immediately to the north
at Howard High School. There are three bookmobile
stops in the District. Two of these stops are in Tract
19 and the third is in Tract 25.

The South Area Center, located on 37th. Street is a
neighborhood service center of the Community Action
Program. The services consists of adult education,
medical assistance for infants and persons over 65,
dental services, a family planning clinic and an immuni-
zation clinic,and a home management consultant.

Since District No. 2 is located within the Ci1;y of Chattanooga,
it is served by the City 's gas, water, electricity and
telephone companies. Service appears adequate. Sanitary
sewers are provided for the entire District, with the
exception of two small areas in Tract 19. These areas
are so low that a pump station would be required to lift
the sewage out of them and into the regular sewer pipes.

Storm sewers were mentioned earlier in conjunction
with streets and curbs. Since about 42% of the streets
in the district have curbs, it is indicated that about the
same amount of the streets have storm sewers or other
drainage structures.

The street lighting program recently completed by the
City of Chattanooga has upgraded the street lighting quality
in District No. 2. At present,

7. 8 miles of streets are lighted to highway standards,
8. 3 miles of streets are lighted to major arterial
standards,
10. 3 miles of streets are lighted to collector standards.

In addition, all residential streets, with the exception of
a few small, scattered segments are well lighted.
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Semi-Public
Facilities

There are 65 churches located within District No. 2, or
about one church for every 450 persons. This is a greater
proportion of churches to population than the city average
of one church per 625 persons. This would suggest that
either people from outside the district attend church within
District No. 2, or, as is probably the case, that there are
a number of small churches within the District.

There are three day-care centers within District No. 2.
One of these is located in Tract 19, one in Tract 25, and
the third in Tract 18. This is probably a reasonable
distribution of these facilities.

Solid Waste
Disposal

Like the rest of Chattanooga, garbage is collected twice
•weekly from residents in District No. 2. Restaurants get
more frequent service, up to four days weekly, and
businesses usually get rid of trash themselves. The
City also maintains brush collection upon request and
will collect brush any of the five-day work week.
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Fish and Aquatic L i fe

One of the most important uses of the streams in the basin is for the growth and 1
propagation of f ish and other aquatic life. Fishing provides a major recreational ^i

are established.

Recreation

outlet for visitors and residents of the area, as evidenced by the 35,977 f ishing
licenses issued in 1977. But more important than their recreational value, f i sh and
the complex aquatic food chain which supports them represent an important and
integral part of our environment.

The waters of the basin support a wide variety of f ish species. When considering
only those species most important to the f isherman, three broad categories may be
established: warm water species, cool water species, and cold water species. The
warm water species include the largemouth bass, bluegill, crappie, suckers, and |.
carp. The cool water species include smallmouth bass, rockbass, sauger, walleye 1
and yellow perch. Numerous streams within the basin support good populations of ]
rainbow and brown trout, which are classified as a cold water species. IT

All streams within the basin, except three which are contained within private I
ownership boundaries, are classified for fish and aquatic life. The criteria applying . P"
to this stream classification includes specific temperature limits. The max imum L
allowable temperature in these streams, except recognized trout streams, is 30.5 |
degrees Centigrade. Trout waters must be maintained below a maximom of 20.0 •- *
degrees Centigrade. Observations by the Tennessee Wildlife Resources Agency ' j^
have indicated that cool water fish species are normally found in streams with T
maximum temperatures of less than 28.0 degrees Centigrade. The Wildl i fe J
Resources Agency has recommended to the Tennessee Water Quality Control Board |J
that a number of streams or sections of streams in the basin be classified as *i«
coolwater streams, and that criteria be adopted to limit the maximum temperature I
of these streams to 28.0 degrees Centigrade. A list of these streams is given in fT
Table HI-4. The Division of Water Quality Control will be guided by this U.
recommended maximum temperature when ef f luent limits for coolwater streams 1

!i
The major forms of water related recreation in the basin are boating, swimming, li_
fishing, picnicking, and sightseeing. For these uses, there are available within the I
basin four large reservoirs of 1,000 acres or more, 35 ponds containing 5 acres or IT
more, approximately 2,580 small ponds under 5 acres in size, and numerous miles of (j.
streams having sustained flow the year round. I

Although it is diff icul t to quantitatively express the actual amount of recreational [|
use of all the surface streams in the entire basin, some data is available from the 1
Tennessee Valley Authority for Chickamauga Lake. The annual recreational use of J
this reservoir is estimated to be approximately 5,745,000 man-day visits. Although j]
this amount of use is considered to be much less for the minor tributary streams in *-• •
the basin, water oriented recreation is considered to be an important overall use of I
all the surface streams. j"~

*•* -K

The majority of streams within the basin have been classified for recreation except I
for: Tennessee River mile 448.0 to mile 460.6; Lookout Creek from its mouth to f" •
the Georgia-Tennessee 'state line; Citico Creek from its mouth to origin; South
Chickamauga Creek, West Chickamauga Creek, and Spring Creek f rom mouth to

li.
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Georgia-Tennessee state line; Friar Branch and RoyaJl Springs Branch from mouth
to origin; South Mouse Creek from mouth to mile 18.8; and l imited sections of

. certain streams immediately below sewage treatment plant outfal ls . These
exceptions were allowed by the Water Quality Control Board to prevent water
contact recreation where the possibility of pathogenic organisms being present was
.jreat. This exception is in no way intended to exempt sewage treatment plants
from the requirement of adequate disinfection of their eff luents , but rather is an
added safety precaution which was deemed necessary because of the lack of
knowledge concerning the effectiveness of chlorination upon viruses.

c
t

Livestock Water and Wildl i fe

Disaggregation by area of data from the 1976 Annual Bulletin of Tennessee
Agr icu l tu ra l Statistics indicates that there are 156,725 cattle and calves, and
18,575 hogs in the basin. In addition, there are sheep, lambs and goats, horses and
ponies within the area but numbers were not reported in the Bulletin by county.
Practically all these animals obtain their water from either natural streams or
ponds. Maintenance of water quality to meet the requirements of livestock
watering is vital to protect this valuable asset in the basin.

Wildl i fe is abundant in the basin and provides the outdoor enthusiast and hunter a
great deal of recreational opportunity. Large game animals and waterfowl make
frequent use of the larger streams and ponds, and numerous kinds of smaller
wildlife use the streams of the basin either as a source of water or as part of their
natural habitat. All streams within the Lower Tennessee River Basin have been
designated for livestock watering and wildlife, except Citico Creek, Burra-Burra
Creek, Davis Mill Branch, and East Acid Branch.

Irrigation

It is estimated that in 1964 there were about 45 irrigation systems in operation in
the Lower Tennessee River Basin. In the following decade there was a 67 percent
decrease in the number of systems; only 15 were reported in use in 1974. The
primary reasons for this decline is believed to be due to the absence of extended
drought periods during recent years and the labor costs associated with irr igation
systems. Presently, only 50 acres of farmland are being irrigated in the basin.

Although irrigation presently represents a minor volume use of water in the basin,
during drought perods, when stream flows are low, irrigation can become a vital
need to save crops. Therefore, all streams, except Citico Creek and those stream
sections contained within private boundaries, which have a sustained f low are
classified for irrigation use.

Navigation

The U. S. Corps of Engineers has the responsibility of maintaining navigation in the
navigable waters of the State. A public notice, listing those tributary streams in
the Tennessee Valley which are considered navigable, was issued by the Corps in
1965. The Tennessee Water Quality Control Board has followed this l ist ing in
establishing the navigatjon classification. Those stream sections classified for
navigation are: Tennessee River mile 416.5 to mile 499.4; Sequatchie River f r o m
mouth to mile 3.5; and the Hiwassee River f rom mouth to mile 23.9.

C
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Table I I I - l lists all known dischargers to each segment and the m a x i m u m (_
stream loads for each segment. This term refers to the maximum quanti ty of a ,
part icular pollutant (usually expressed in pounds) that the stream segment can -
assimilate without causing a violation of stream standards. The calculation of the I
maximum load must account for a number of factors including the na ture of the
pollutant , background concentrations of the po l lu tan t in the stream, the quant i ty of
streamfiow, the physical character of the stream, the quantity of flow from the j
dischargers, and others. Because many of these factors cannot be adequately (—
evaluated at the present and are subject to change with time, a maximum allowable
waste load expressed in pounds is not always the most practicable method for T
controlling pollution in a segment. In part icular , for those segments where - \^_
discharger f low may represent a s ignif icant portion of total streamfiow, better I
control of a particular pollutant may be achieved through limits of e f f l u e n t »J
concentrations. Thus, effluent concentration (in addition to allowable pounds) |
loading is listed for dischargers to all stream segments. The background "1
information used to determine the maximum allowable wasteloads is given in
Appendix C. Chapters IV and V discuss the s ignif icant discharges (i.e. indust r ia l ,
municipal and other domestic discharges) in considerable detail.

Within the Lower Tennessee River Basin lies Chattanooga, one of the fou r . f
major metropolitan areas in Tennessee. Due to high population density and L
industrial development, many water quality problems exist in the Chattanooga
area. There are also several other areas of high population and/or industrial and
mining development in the basin which have significant water quality degradation.

Outside of these problem areas, the water quality in the Lower Tennessee
River Basin is good. There are few known natural ly occurring pollution problems in
the Basin, and except for moderately high concentrations of iron and manganese in
some streams, and low pH in a few springs in the Unicoi Mountain Region, the low
natural concentration of minerals in the basin's waters present no great problems in
obtaining domestic and industrial water supplies.

The surface waters of the basin support a wide variety of fish and other p-1
aquatic life, and provide for the growth and propagation of these species. Water [],
contact recreation is a recognized use of the streams in the basin, and all are I
classifed for this use, except for (1) limited segments below certain waste „]
treatment outfalls and (2) stream segments with chronic water quality problems If
created by the long-term multiplicity of waste discharges. ^i

The most extensive degradation of water quality in the basin exists in the f?
Chattanooga area. Citico Creek and Chattanooga Creek (and tr ibutaries) are u
grossly polluted by combined sewers, urban runo f f , and a multiplicity of industr ial I
discharges, which cause low dissolved oxygen (DO), extreme pH values, high solids^ I?-*-
oils, metals, and phenols in the water of these streams. In addition to many ||
industrial discharges (including C F Industries, a large fertilizer plant), South 1
Chickamauga Creek (and tributaries) has several large domestic wastewater -.J
treatment outfal ls (including Brainerd and East Ridge) which currently cause T
violations of water quality standards. Low DO, extreme pH, and excessive col i forrn i
ammonia, nitrates, and metals characterize the water of this stream. Cit ico i J
Creek, Chattanooga Creek, and South Chickamauga Creek also receive much j
polluted f low in the form of pavement r u n o f f and bypassed waste from overloaded L
sewers. IrAll three of these''streams flow into the Nickajack Reservoir backwater of [_
the Tennessee River below Chickamauga Dam. This segment of the Tennessee 1
River receives waste f low from numerous industries (especially cooling water P4-*
discharges), several major domestic treatment plants (Moccasin Bend, Red Bank h
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and Signal Mounta in) , and f rom pavement runof f and sewer bypass:^, r e s u l t i n g in
DO, co l i fo rm, and temperature standards violations. F ina l ly , most of r i i o f l o w in
the Tennessee River below Chickamauga Dam comes f r o m the lower u 'eprhs of
Chickamauga Lake, after having been used by the Tennessee Valley A u t h o r i t y to
generate electric power. This water has the low DO characteristic of t i i e lower
depth of large reservoirs.

The Tennessee American Water Company which serves a p p r o x i m a t e l y a
quarter of a mil l ion people in the Chattanooga area, takes its raw water f r o m the
Tennessee River , mile ^85.5. Since 1960, rapid indus t r ia l i za t ion ups t ream of the
intake has resulted in frequent taste and odor problems in the f in i shed water
supply. Numerous spills of wastewater and hazardous materials in the v ic in i ty have
also been documented.

In 1972 the Commissioner of the Tennessee Department of Pub l ic Health
established a task force to study this situation. The task force recommended that
existing pollution laws be strictly enforced, that the Tennessee Valley Authori ty
consider flow regulation to minimize the problem, that zoning requests and bui ld ing
permits be reviewed carefully to prevent f u r t h e r adverse ef fec ts due to
development, and that the Company be required to make a complete s tudy of the
problem. In 1973, the Commissioner issued a complaint and order to the Company
requiring a study to investigate inplant control measures, intake location, waste,
spill warning systems, and the feasibil i ty of additional storage faci l i t ies for use'
during spill episodes. This report was finalized in 1976.

Based on the company's study and other data available, the Commissioner
ordered certain treatment modifications, removal of the intake to a location near
midstream, and construction of additional storage facilities. In June of 1977 this
order was amended, delaying the moving of the intake for one year f rom the date
of completion of carbon fi l t rat ion, early warning system, and addit ional carbon
feeding facilities. Another study to determine the effectiveness of these
modifications was also ordered.

The Chattanooga Area 208 Plan proposes, in its continuing planning process,
to inventory potential spill sites, establish a spili prevention program, and
investigate an industrial growth policy to preclude the potential for f u t u r e
industrial spills. The Division of Water Quality Control will also continue to closely
observe the situation.

The solution of the water quality problems in the Chattanooga area depends
on optimal allocation of the available stream assimilative capacity to all
dischargers, a viable program to control nonpoint pollution and industrial spil ls , and
an adequate monitoring of waste discharges and prompt enforcement of e f f l u e n t
standards. The City of Chattanooga must also implement and enforce a
comprehensive industrial sewer use ordinance. All municipalities operating sewage
systems must correct excessive inflow and infiltrations and adequate control of
residual wastes must be instituted. The Division of Water Quali ty Control is unable
tp_provide suf f ic ien t manpower and resources to adequately manage water qua l i ty

Jn, the Chattanooga area. This situation is further exacerbated by the cont inual
"increase in population in the number of new industrial discharges created in the
Chattanooga area each year.

i
Volunteer Army Ammuni t ion Plant (VAAP) has discharged large quanti t ies of

industrial waste to Waconda Bay, an arm of Chickamauga Lake. This discharge
contains excessive color, metals, ammonia, and nitrates, and varies rap id ly in pH
f rom highly acidic to highly alkaline. The deactivation of the plant and its
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Lit t le North Mouse Creek receives the e f f l u e n t f rom Niota, i n c l u d i n g three
texti le mi l l s . Treatment at tnese fac i l i t i e s must be upgraded to meet stream
standards in the creek. Candies Creek, Greasy Creek, Blue Springs Branch, Spring
Creek- and Kinser Creek, all have had excessive BOD and col i form due to
discharges f rom various package t reatment plants. Several of these t reatment
plants have recently been upgraded to tertiary level treatment, and proper
operation should prevent fur ther violation of stream standards. The Candies Creek
Sanitation District must correct infil tration before its plant wi l l function
satisfactorily.

The Lower Tennessee Basin has two major Tennessee Valley Au tho r i t y main
river projects. Chickamauga Dam, bui l t in 1936 impounds the Tennessee River at
TRM 471.0, and Nickajack Dam, built in 1964 to replace Hales Bar Dam, impounds
the Tennessee at TRM 424.7.

Chickamauga Reservoir is generally considered to have good water quality;
however, the water quality standard for dissolved oxygen has been violated at
numerous stations in the reservoir. The low dissolved oxygen concentrations in the
waters of Chickamauga Reservoir result from hypolimnetic releases from Watts
Bar Reservoir. This dense, low dissolved oxygen content water f r o m Watts Bar
Reservoir begins to flow under the warmer waters of Chickamauga Reservoir at
approximately TRM 510.0. Dissolved oxygen levels in the hypol imnion during
summer months usually equals 5 mg/1 depending on the degree of vertical mixing
which occurs throughout the season. Surface water dissolved oxygen
concentrations generally range from 5 to 8 mg/1 in the upstream section to 9 to 11
mg/1 in the reservoir near the dam. Median values throughout the reservoir vary
from approximately 7 to 9 mg/1. Releases of water f rom Chickamauga Reservoir
to Nickajack have an average dissolved oxygen concentration of S.23 mg/1 while the
min imum concentration has been 3.2 mg/1.

There are 11 municipal and industrial waste discharges to Chickamauga
Reservoir and its tributaries. The most significant of these is the Volunteer Army
Ammuni t ion Plant which discharges large quantities of industrial waste to Waconda
Bay.

In summary, the quality of water in Chickamauga Reservoir is relatively
good. The major water quality problem which does exist is low dissolved oxygen
concentrations resulting from the upstream discharges f rom Watts Bar Dam.
However, there also exists the potential for the alteration of water quality in
Chickamauga Reservoir by the discharges from two nuclear power plants, Sequoyah
and Watts Bar, now under construction by TV A.

In contrast to Chickamauga Reservoir, which has relatively good water
quality, the Chattanooga area of Nickajack Reservoir is considered by the
Tennessee Department of Public Health to be -the most severely degraded
waterway in the Lower Tennessee River Basin. Nickajack Reservoir begins in the
extreme northwest corner of Chattanooga and flows through the heart of the city.
As discussed earlier, the most polluted streams in the study area are South
Chickamauga, Citico and Chattanooga Creeks. These streams receive discharges
from numerous industrial and municipal wastewater systems. All three of these
streams f low j into Nickajack backwater of the Tennessee River below Chickamauga
Dam. This segment of the Tennessee River directly receives waste flow from
numerous industries (especially cooling water discharges), several major domestic
t reatment plants (Moccasin Bend, Red Bank, and Signal Mountain) , and f rom
pavement r u n o f f and sewer bypass, resulting in DO and coliform standard
violations. Finally, most of the flow in the Tennessee River below Chickamauga
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Appendix B
Stream Use Classification for the Lower Tennessee River Basin

(Including Conasauga Basin)

STREAM

Tennessee River

Unnamed Tributary
Batt le Creek

Big Fiery Gizzard
Little Fiery Gizzard

Unnamed Tributary
Sequatchie River
Sequatchie River
Sequatchie River
Sequatchie River
Sequatchie River
Sequatchie River

Coops Creek
Coops Creek

Tennessee River
Shoal Creek
Unnamed Tributary
Unnamed Tributary
Unnamed Tributary
Lookout Creek

Black Creek
Black Creek

_Chattanooga Creek
Tennessee River

Citico Creek
South Chickamauga Creek

Friar Branch

DESCRIPTION DOM IND FISH REC IRR LW&W NAV

Tenn-Ala State Line (Mile 416 .5 ) to
The POT Light (Mile 448.0) X
At Tenn. River Mile 417.5; Mile 0.0 to Origin
Mile 0.0 to Origin X
Mile 0.0 to Origin
Mile 0.0 to Origin
At Little Fiery Gizzard Mile 0 .6; Mile 0 .0 to Origin
Mile 0.0 to 3.5 X
Mile 3.5 to 41.0 X
Mile 41.0 to 43 .9
Mile 43.9 to 74 .0 X
Mile 74 .0 to 77.0
Mile 77.0 to Origin X
Mile 0.0 to 0.3
Mile 0 . 3 to Origin
Mile 448 .0 to 4 6 0 . 0 (Chattanooga Creek)
Mile 0.0 to Origin
At Tenn. River Mile 4 5 5 . 6 ; Mile 0.0 to 0.3
Mile 0 . 3 to Origin
At Tenn. River Mile 458.7; Mile 0.0 to Origin
Mile 0.0 to Georgi-a-Tcnn State Line
Mile 0.0 to 1.6
Mile ] . 6 to Origin

•Mile 0 . 0 to Georgia-Tenn State Line
Mile 460 .6 to 4 9 9 . 4 (Hiwassee) X
Mile 0.0 to Origin
Mile 0 . 0 to Georgia-Tenn State Line
Mile 0.0 to Origin

X

X

X
X

X

X

X

X

X
X

X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X

X
X
X

X
X

X

X

X

X

X
X

X

X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

X
X

X

X

X

X
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9. Taste or Odor- There shall be no substances added which will -j
result in taste or odor that prevent the production of (1
potable water by conventional water treatment II
processes. - *•

10. Toxic Substances- There shall be no toxic substances added,
whether alone or in combination with other substances,
to the water which will produce toxic conditions that
materially affect the health and safety of man or "__ •
animals, or impair the safety of conventionally treated
water supplies. Available references to be used in ff'
determining such conditions shall include, but not be lit
limited to; Quality Criteria For Water (Section 304(a) "^H
of PL 92-500); Federal Regulations under Section 307 r..̂
of PL 92-500; and Federal Regulations under Section £jr
1412 of the Public Health Service Act as amended by •
the Safe Drinking Water Act (PL 93-523). ,._ I

11. Other Pollutants- Other pollutants shall not be added to the
water in quantities that may be detrimental to public
health or impair the usefulness of the wafer as a ,
source of domestic water supply.

(b) Industrial Water Supply

1. Dissolved Oxygen- There shall always be sufficient dissolved
oxygen present to prevent odors of decomposition and
other offensive conditions.

2. pH- The pH value shall lie within the range of 6.0 to 9.0 and
shall not fluctuate more than 1.0 unit in this range
over a period of 24- hours.

time exceed 500 mg/1.

3. Hardness or Mineral Compounds- There shall be no ' _. fl
substances added to the waters that will increase the ,
hardness or mineral content of the waters to such an m
extent to appreciably impair the usefulness of the _J
water as a source of industrial water supply. C

Total Dissolved Solids- The total dissolved solids shall at no 1r
5. Solids, Floating Materials and Deposits- There shall be no I

distinctly visible solids, scum, foam, oily sleek, or the _ 1
formation of slimes, bottom deposits or sludge banks ;
of such size or character as may impair the usefulness i
of the water as a source of industrial water supply. I

i l
6. Turbidity or Color- There shall be no turbidity or color •-

added in amounts or characteristics that cannot be I
reduced to acceptable concentrations by conventional IT
water treatment processes. L
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7. Temperature- The m a x i m u m water tempera ture change shall
not exceed 3C° relative to an upstream contro l point .
The temperature of the water shall not exceed 30.5 C
and the maximum rate of change shall not exceed 2C
per hour. The temperature of impoundments where
stratif ication occurs will be measured at a depth of 5
feet, or mid-depth whichever is less, and the
temperature in f lowing streams shall be measured at
mid-depth.

8. Taste or Odor- There shall be no substances added that will
result in taste or odor that would prevent the use of
the water for industrial processing.

9. Toxic Substances- There will be no toxic substances added,
whether alone or in combination with other substances,
to the water which will adversely af fec t industr ial
processing.

*
10. Other Pollutants-Other pollutants shall not be added to the

waters in quantities that may adversely affect the
water for industrial processing.

(c) Fish and Aquatic Life

1. Dissolved Oxygen- The dissolved oxygen shall be a m i n i m u m
of 5.0 mg/1 except in limited sections of streams
where it can be clearly demonstrated tha t (i) the
existing quali ty of the water due to i r re t r i evab le man-
induced conditions cannot be restored to the desired
m i n i m u m of 5.0 mg/1 dissolved oxygen; ( i i ) the cost for
application of e f f luen t l imita t ions more s t r i n g e n t than
those defined through Section 301 (b) of the Federal
Water Pollution Control Act (PL 92-500) is
economically prohibit ive when compared w i t h the
benefits to be obtained; or (i i i) the natural background
quality of the water is less than the desired m i n i m u m
of 5.0 mg/1. Such exceptions shall be determined on an
individual basis, but in no instance shall the dissolved
oxygen concentration be less than 3.0 mg/1. The
dissolved oxygen concentrations shall be measured at
mid-depth in waters having a total depth of ten (10)
feet or less, and at a depth of f ive (5) fee t in waters
having a total depth of greater than ten (10) fee t . The
dissolved oxygen concentration of recognized trout
streams shall not be less than 6.0 mg/1.

'i
2. pH- The pH value shall lie within the range of 6.5 to 8.5 and

shall not f luctuate more than 1.0 uni t in th is range
over a period of 2<4 hours.



8. Other Pollutants- Other pollutants shall not be added to the
waters that wil l be detrimental to f i sh or aquatic l i fe .

9. Coliform- The concentration of the fecal c o l i f o r m group
shall not exceed 1,000 per 100 ml. as a geometric
mean based on a minimum of 10 samples collected
from a given sampling site over a period of not more
than 30 consecutive days with individual samples being
collected at intervals of not less than 12 hours. For
the purposes of determining the geometric mean,
individual samples having a fecal col i form group
concentration of less than 1 per 100 ml. shall be
considered as having a concentration of 1 per 100 ml.
In addition, the concentration of the fecal coliform
group in any individual sample shall not exceed .5,000
per 100 ml.

(d) Recreation

1. Dissolved Oxygen- There shall always be sufficient dissolved
oxygen present to prevent odors of decomposition and
other offensive conditions.

2. pH- The pH value shall lie within the range of 6.0 to 9.0 and
shall not f luctuate more than 1.0 unit in this range
over a period of 24 hours.

3. Solids, Floating Materials and Deposits- There shal l be no
distinctly visible solids, scum, foam, oily sleek, or the
formation of slimes, bottom deposits or sludge banks
of such size or character that may be detrimental to
recreation.

4. Turbidity or Color- There shall be no t u r b i d i t y or color
added in such amounts or character that will result in
any objectional appearance to the water.

5. Temperature- The maximum water temperature change shall
not exceed 3C relative to an upstream control point.
The temperature of the water shall not exceed 30.5°C
and the maximum rate of change shall not exceed 2C°
per hour. The temperature of impoundments where
stratification occurs will be measured at a depth of 5
feet, or mid-depth whichever is less, and the
temperature in f lowing streams shall be measured at
mid-depth.

i

"J

6. Coliform-The concentration of a fecal coliform group shal l
not exceed 200 per 100 ml. as a geometric mean based
on a minimum of 10 samples collected f rom a given
sampling site over a period of not more than 30
consecutive days with indiv idual samples being
collected at intervals of not less than 12 hours. For
the purposes of determining the geometric mean,

A-7



I.
i nd iv idua l samples having a fecal c o l i f o r m group
concentrat ion of less than 1 per 100 ml. shall be r"
considered as h a v i n g a concentration of 1 per 100 ml. |_
In addition, the concentration of the fecal col i form
group in any ind iv idua l sample shall not exceed 1,000
per 100 ml. Water areas in the v ic in i ty of domestic
wastewater treatment plant outfal ls are not
considered suitable for body contact recreational
purposes .

7. Taste or Odor- There shall be no substances added that will -
result in objectionable taste or odor. p1

8. Toxic Substances- There shall be no toxic substances added,
whether aJone or in combination wi th other substances, _-
that will render the waters unsafe or unsui table for
water contact activities, or will propose toxic
conditions that will adversely affect man or animal.

9. Other Pollutants-Other pollutants shall not be added to the
water in quant i t ies which may have a detrimental
effect on recreation. *

(e) I rr igat ion

1. Dissolved Oxygen- There shall always be suff ic ient dissolved |.
oxygen present to prevent odors of decomposition and ^-
other offensive conditions.

2. pH- The pH value shall lie wi th in the range of 6.0 to 9.0 and [_-_
shall not f luc tua te more than 1.0 unit in this range •
over a period of 2<f hours. —

3. Hardness or Mineral Compounds- There shall be no
substances added to the water that wi l l increase the __
mineral content to such an extent as to impair its use I
for i rr igation. >-

4. Solids, Floating Materials and Deposits- There shall be no —~
distinctly visible solids, scum, foam, oily sleek, or the
format ion of slimes, bottom deposits or sludge banks
of such size or character as may impair the usefulness (——
of the water for irrigation purposes.

5. Temperature- The temperature of the water shall not be
raised or lowered to such an extent as to in te r fe re i
with its use for irrigation purposes.

6. Toxic Substances- There shall be no toxic substances added,
whether alone or in combination wi th other substances,
to the waters which wi l l produce toxic conditions that
adversely a f fec t the quality of the waters for ——:'
i rr igat ion.
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Other Pollutants- Other pol lutants shall not be added to the
water in quant i t i es which may be detr imental to the
waters used for irrigation.

(f) Livestock Water ing and Wi ld l i f e

~" 1. Dissolved Oxygen- There shall always be s u f f i c i e n t dissolved
_ oxygen present to prevent odors of decomposition and
~ other offensive conditions.

2. pH- The pH value shall lie within the range of 6.0 to 9.0 and
— shall not f luc tuate more than 1.0 unit in this range

over a period of 2^ hours.

— 3. Hardness or Mineral Compounds- There shall be no
substances added to the water that will increase the

™" mineral content to such an extent as to impair its use
for livestock watering and wildlife.

p-' b. Solids, Floating Materials and Deposits- There shall be no
distinctly visible solids, scum, foam, oily sleek, or the
formation of slimes, bottom deposits or sludge banks
of such size or character as to in terfere with livestock
watering and wildlife.

Temperature- The temperature of the water shal l not be
raised or lowered to such an extent as to in te r fe re
with its use for livestock watering and wi ldl i fe .

Toxic Substances- There shall be no substances added,
whether alone or in combination wi th other substances,
to the waters which will produce toxic conditions that
adversely affect the quality of the waters for livestock
watering and wildlife.

Other Pollutants- Other pollutants shall not be added to the
water in quanti t ies which may be detr imental to the
water for livestock watering and wildl i fe .

J
J

(g) Navigat ion

1. Dissolved Oxygen- There shall always be s u f f i c i e n t dissolved
oxygen present to prevent odors of decomposition and

' other offensive conditions.

2. Hardness or Mineral Compounds- There shall be no
substances added to the water that wil l increase the
mineral content to such an extent as to impair its use
for navigation.
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Consistent with the above constraints, the study was planned to provide
quick information on the human exposure potential from eating aquatic flesh
from Chattanooga Creek. As laid out, it was not an attempt to provide a
comprehensive study of all possible bioaccumulation systems in the Creek and
its connecting waterways. If a human health threat from this pathway existed,
the study was comprehensive enough to detect it, and, should such a detection
occur, it was planned that the public would immediately be notified, follow-
ing which a-more comprehensive survey of contamination of aquatic organisms
to define origins and specific routes of movement of pollutants through the
food chains would be devised and carried out. Since the results of the study
did not indicate a significant human health threat, the subsequent more
detailed work of this nature was not performed. However, the biological assess-
ment study of the stream, as presented in Section IV of this report, was designed
to include an additional look at the health of the aquatic population in the
creek in relation to contact with the toxic materials.

Description of Study Area

At its mouth, Chattanooga Creek drains in an area of approximately 74.7
square miles in the States of Tennessee and Georgia {Reference No. 10).
Approximately twenty percent of this area lies north of the state line in Tennessee.
The head waters of the stream are located on Lookout Mountain at approximate
elevation 1,966 feet mean sea level (msl) with the elevation at the mouth of the
stream being approximately 634 msl. The majority of the drainage area encompasses
the northern end of Chattanooga Valley between Lookout Mountain and Missionary
Ridge in North Georgia, but a significant portion of the drainage is taken from
the Cumberland Plateau area of Lookout Mountain via Long Branch and Rock Creeks,
which are tributaries to the stream just north of Flintstone, Georgia. A detailed
description of the topography and geology of the stream may be found in Section IV
of this report.

The drainage area of Chattanooga Creek in Tennessee may be classified as urban
and industrial, with virtually all of the area, except for that lying on the flank
of Lookout Mountain, being within the City of Chattanooga and devoted to various
urban usages. However, the flood plain of Chattanooga Creek within the City still
contains significant amounts of woodland. The majority of the drainage area in
Georgia may be classified as either forest or agricultural lands, but perhaps
twenty percent of the stream's total drainage area lying just south of the state
line, and including the City of Rossville, Georgia, may also be considered as
"urban built up" (Reference No. 11).

The portion of the drainage basin occupied by forest would not normally
be expected to contribute significant pollution to the stream. However, the
potential for non-point source pollution from agriculture does exist, and the
Chattanooga 208 Waste Management Plan documented seven agricultural operations
(all in Walker County, Georgia), consisting of poultry (four), swine (two), and
dairy (one) which were considered sources of rural non-point pollution into the
Chattanooga Creek drainage system (Reference No. 11). By far, however, the
largest contribution of pollution to Chattanooga Creek is from the urban,
industrial, and suburban portions of the drainage basin which occupy approximately
the northern thirty percent of the total area., Within this area, the major
sources to be expected to contribute are industrial point source discharges and
yard drainage, domestic sewage discharges and by-passes, dump drainages, septic
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reported to be closed by the City, but other sources of leakage and discharge
from the municipal sewage system to the streams have been found from time to
time. Table III provides a listing of the known sewage discharges from the
City of Chattanooga system into these streams. In Georgia, the Chattanooga
208 report listed a number of institutions having discharges of domestic waste-
water from small sewage treatment plants into Chattanooga Creek. It is expected
that overflow points from the Rossville sewage system are also found in the
McFarland Branch drainage basin. In addition to outlets from the sanitary and
combined sewer systems, it is known that a number of storm sewers in Chattanooga
are contaminated with domestic sewage, probably from illegal sanitary connections^'
The- same situation may exist in North Georgia.

Dump drainage into Chattanooga Creek and its tributaries is a significant
factor contributing to water pollution. The Chattanooga 208 plan inventoried
active dump sites within the drainage basin and listed the Alton Park and 38th
Street dumps in Tennessee and the Rossville dump in Georgia. However, many
other old dump sites operated by city and county governments and i l l i c i t dump
sites used by both industries and private citizens occur at regular intervals
along the flood plain of the lower portion of Chattanooga Creek. A complete
listing of these is not available, but known locations are discussed in more
detail in Section III of this report. The Chattanooga 208 report also surveyed
residual waste types produced by the industrial community operating in the
Chattanooga area, along with existing disposal modes. Approximately half of the
industries indicated that their residuals were "hauled off-site", with no specific
destination given.*

Description of Sampling Stations

Figure III provides a map showing the locations of the four stations where
aquatic flesh samples were taken for this study. In arriving at these locations,
the known sources of pollution to the creek, as discussed above and in Section I
of this report, were taken into consideration, along with locations where it
was known that a significant amount of fishing was taking place. The sampling
stations were intended to be reaches of stream of up to three quarters of a mile
in length along which aquatic organisms would be collected for analyses. The
four stations selected represent areas of different contamination types and
potentials, giving a fair coverage to all reaches of the creek and considering
public access points. The stream mileages covered by the four stations are:
Station A - mile 6.0 to 6.3; Station B - mile 3.6 to 4.0; Station C - mile 1.8
to 2.2; and Section D - mile 0.2 to 1.0.

Station A was located where Chattanooga Creek has been channeled through an
old borrow pit and is a site that was known to be very heavily used by local
fishermen. A number of fishermen encountered during the sampling advised that
they regularly fished there and ate the fish. This location is downstream of all
pollution sources in Georgia except those originating in Rossville (McFarland
Branch). (See Section III for a discussion of flow patterns in this area.) The

* Industrial residuals management practices are now being better inventoried
under the requirements of the Tennessee Solid and Hazardous Waste Management
Laws and the Federal Rsource Conservation and Recovery Act (RCRA), but no
comprehensive tabulation of this information for the Chattanooga area is yet
avai Table.
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Toxics PROGRAM
P.O. BOX 1422. NASHVILLL. IN 3/202 • it,15) 2^1-11 1C

Press Release J*/13/81

Subject: survey of school Childrens1 use of Chattanooga Creek

The Chattanooga Task Force of the Tennessee Toxics Program has
completed a survey which shows that a considerable number of
school children play, swim, and fish in contaminated Chattanooga
Creek. The cooperation of city schools in Alton Park was obtained
to conduQt a survey of 5th, 6th, and ?th graders. The students
filled out Task Force questionnaires under the supervision of thc-lr
teachers.

A tabulation of the responses of a total of 232 students, 8V/& of
whom live within 10 blocks of the Creek, showed that:

6% swim in the creek;
11% play in the creek;
13% fish in the creekj and
6% have eaten fish from the creek.

Larger percentages of the students said they had friends who sv-im
in the creek, fish there, and eat the fish. The youngest group sain pi tu;,
the 5th graders, indicated the greatest use of the creek;

9% swim in the creek;
20% play in the creek;
23% fish in the creek; and
8% have eatan fish from the creek.

The majority of the students rated the creek as "srnclJy" and
"irritating," however, a significant number still thought the crc^k
was "fun".

For more information, contact

Mary M. Walker
Coordinator, Chattanooga

Task Force
160? Shore View Lam:
Chattanooga, Tn. 37̂ 3
phone: 8?i;-c'/̂ u



March 25, 1981

To The Teachers:

This is a sampling survey to determine to what extent Chattanooga
Creek is being used by some of the nearby residents.. We have in-
cluded a map for your use in assisting students locating creek areas.
Please distribute and then collect the questionnaires and return them
to* your principal.

Thank you for your help.

This survey is being made by an interested citizens group cooperating
with an agency of the state of Tennessee. The Chattanooga school sys-
tem has agreed to permit this survey to be taken.
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Dace 3-25-81

CHATTANOOGA CREEK

Please Circle One Answer To These Questions:

YES NO
1. Do you ever swim in the creek?

2. Have any of your friends used the

creek for swimming?

3. Do you ever fish in the creek?

4. Have any of your friends fished in the creek?

5. Have you eaten any fish from the creek?

6. Have any of your friends eaten fish from the creek?

7. Do you play in the creek?

8. Do any of your friends play in the creek.

9. Have you seen any boating, canoeing etc. in the creek?

10. If you don't use the creek, why not?

Please Circle All Words That Fit:

1. I think the creek is fun, pretty, smelly, clean,

irritating.

2. I live near the creek - 1 block, 2-3 blocks,

5 blocks, 5-10 blocks

THANK YOU VERY MUCH FOR YOUR HELP.
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Potential Hazardous Waste Site

Site Inspection Report
D.M. Steward Manufacturina Company

TND003327251

Chattanooga, Hamilton County, Tennessee



Preliminary Site Inspection Report
D. M. Steward Manufacturing Company

TND003327251

On October 17, 1985, a site inspection was conducted at D. M. Steward
Manufacturing Company in Chattanooga, Hamilton County, Tennessee.
Conducting the inspection for the State of Tennessee were Walker Howell,
Janet Eldridge, and Gordon Caruthers. Representing D. M. Steward Company
were John Woody, Marketing Engineer, David Holt, Plant Engineer, and Riley
Castelberry, Maintenance Supervisor. During the course of the inspection,
two grab soil samples, one composit soil sample, one duplicate soil sample,
and one water sample were collected. These samples will be analyzed for
barium, arsenic, cadmium, chromium, copper, lead, manganese, mercury,
nickel, selenium, silver, and zinc. A laboratory report outlining the analytical
results is expected from the state environmental lab on or about
December 1, 1985. Samples were split with D. M. Steward Company.

GSC/svw 1-4
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s* j-r-m POT^
" CPiA <

^^ PART 1- SITE L

tTtil WA>'ft«riniW«Hlc;TPQITf: 1. IDENTIFICATION

SITE INSPECTION REPORT °'f ^ O^QoWz 5 1
OCATION AND INSPECTION INFORMATION ' ————— ' —————————————— -

II. SITE NAME AND LOCATION
01 SITE NAME ,in,J' :oir^'^. o'04sc..oi..»<um.oi i.nj 02 STREET. ROUTE NO.. OR SPECIFIC LOCATION IDENTIFIER

D.M. Steward Manufacturing Co. East side of Jerome St. between 36th & 37th St.
U3C1TY 04 STATE 05 ZIP CODE 06 COUNTY 07COUNTY 08 CONG

Chattanooga TN 37401 Hamilton > ff-5'3 95
O rJ COORDINATES 10" - - - — • • - - -

35 WE03 8^TUD5>3
TYPEOF OWNERSHIP, cn«c. <jn«i

ffl A. PRIVATE :Z) B FFHERAL D C STATF H D COUNTY
•"•• F OTMFn —I r: Mu^Mnu/K

"j E MUNICIPAL

III. INSPECTION INFORMATION
C1 CA1E OF INSPECTION 02 SITE STATUS 03 YEARS OF OPERATION

in ,17 , ss X.1 ACTIVE |ggg | present _ UNKNOWN
MONTH &AY Y E » H — ii.nwiivc: BEGINNING YE AH ENDINGVEAH

04 AGENCY PERFORMING INSPECTION •Ciec* j."in«i aosin

~. A FPA ~ R FPA CONTRACTOR ~ C MUNICIPAL C D MUNICIPAL CONTRACTOR

X' F STATF ^ F STATE CONTRACTOR H G OTHER
tHir;la 0' l"m, ,Sc*~ilVI

05 CHIE? INSPECTOR - - — . -

Walker Howell
09 OTHER INSPECTORS

Jan Eldridge

Gordon Caruthers

1 3 SITE REPRESENTATIVES INTERVIEWED

John Woody

David Holt

Riley Castleberry

i 7 ACCESS GAiNEO BY 18 TIME Cf= INSPECTION
C»tc* ?nt>

X PERMISSION 9:15 a.m. EST
. . WARRANT

06 TITLE 07 ORGANIZATION

Geologist II DSWM
10 TITLE 1 1 ORGANIZATION

Geologist II DSWM

Environmental Specialist DSWM

14 TITLE 15ADORESS

Marketing Eng. E. 36th St. /Chattanooga

Plant Engineer E. 36th St. /Chattanooga

Maintenance
Supervisor E. 36th St. /Chattanooga

î m Mpr"^
l &R€iW'\y ri
f'f^'J !»'••> t,*) 1*-,' .... .;••! [ ]

06 TELEPHONE NC

(615' 741-6287
12 TELEPHONE NO

( 6 1 5 741-6287 (

( 6 1 5 741-6287

( )

I )

( )
16 TELEPHONE NO

'615' 867-4100

615) 867-4100

615 ; 867-4100

( !

( i

t )
1

b, fay i- i Bia t̂* »-• ****

19 WEATHER CONDITIONS

Sunny, partly cloudy, 75°F

IV. INFORMATION AVAILABLE FROM
Oi CC -.:,-,::'

John Woody
i a pfj JN r'EM'onji'ji': fon si- 1 IMS- ! •; TIC '* i-nn.v

Walker F. Howell

L 2 C F J;.n.-y 0 _.,,;.,. . f

D.M. Steward Manufacturing Co.
..:•. •••ocSO i>. OHGAMJATC-, fj7 TtlEP'IUNE '.O

TDHE DSWM 61 5-74 1 -6287

13 HL- PM,~ME NO

' 615 ' 867-4100
.!. tv.ir.

.. I1 ,KS5..



POTENTIAL HAZARDOUS WASTE SITE
^^ CDA SITE INSPECTION REPORT
^^^-' •* PART 2 -WASTE INFORMATION

1. IDENTIFICATION
01 STATE

TN 0DSII6uTl2725l

II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
0 1 PHYSICAL S

XA SOLID
J. B POWDE
'.- C. SLUDGc

L- D OTHER

T A T E S .O.cii/linjuDc'r' 02 WASTE QUANTITY AT SITE

L: E SLURRY """"" """'
R. FINES _ F LIQUID TONS __

_ G. GAS
ri inir YARn^ ^

iSo'C'itl NO. OF DRUMS —

III. WASTE TYPE

CATEGORY

SLU
CLW

SOL

PSD

OCC

IOC

ACD

BAS

MES

SUBSTANCE NAME

SLUDGE

OILY WASTE

SOLVENTS

PESTICIDES

OTHER ORGANIC CHEMICALS

INORGANIC CHEMICALS

ACIDS

BASES

HEAVY METALS

IV. HAZARDOUS
01 CATEGORY

MES
MES
MES

0

W^'
y|" l :v^'- :-'K
'' -i \ "• -' 1 • \- '

03 WASTE CHARACTERISTICS -c/i«c« w »w 10.

^V—IO/IC i. ——— T^TI ' E.SOLUO
p-"vA.l S^COHHtiS.'irB/ •*•" ^ F. INFECT
! .LjJ^RivDlOACTlvEi _ G FLAMM

1 [•.'• 'j'VJ'PERSISTElkT'i .." H IGNITA
' !••} i i •' -v ^ '1 ' .•-•4 ' 1

' 'v '• 1 •] [•

•:V./y t.i \-/. ^ '.;.-. ''-J
GROSS AMOUNT

unknown

02 SUBSTANCE NAME

Barium Oxide
Nickel
Zinc

'"1 i

%

V. FEEDSTOCKS

CATEGORY

FDS

FDS

FDS

FDS

VI. SOURCES OF

01 FEEDSTOCK NAME

03 CAS NUMBER

B04-28-5
7WO-02-0

7440-66-6

^f^v p

m R /••! f-'
m%vx u}

j»Mm&^ ^T^i ^XA At*

LE
IOU
AB
3LE

U

'J2 UNIT OF MEASURE

---

S
.E LJ

1,
l^

HIGHLY VOLATILE
1 EXPLOSIVE
K REACTIVE
L'lNCOMPATIOLE
M NOT'APPLICAU^E

03 COMMENTS

Heavy metals contained in ceramic
waste products.

04 STORAGE/DISPOSAL METHOD

LFr SI
LF.SI

LF,SI

^ Fpais^
•^ f{v
V:- i l/lj

'V-'i JsJG&*« raaa

55

&!
X*

<a ————

05 CONCENTRATION

unknown
unknown
unknown

06 MEASJRE Or
CONCENTRATION

02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME

FOS

FDS

FDS

FDS

02 C A S N L M t E H

INFORMATION r ;. !c,. • • - . • - . . r-c... ,, ,-.,•.,,... fw.. «*,.-. ,.^-,

Site inspection, D.M. Steward Manufacturing Co, October 7, 1985



&EPA
POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION
01 STATE

TN
02 SITE

D 003327251

II. HAZARDOUS CONDITIONS AND INCIDENTS
01 ?>A GROUNDWATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED ____

02 & OBSERVED (DATF 10/17/8^ j3f POTENTIAL C ALLEGED
04 NARRATIVE DESCRIPTION

A surface impoundment (abandoned) and an adjacent dump adjoin a low swampy area
indicative of groundwater resurgence.

01 i?No SURFACE WATER CONTAMINATION
C3 POPULATION POTENTIALLY AFFECTED

1 as*m Hi1' KKOATBii e> POTENTIAL C ALLEGED
IV^EjESORlpTiON,

A surface impound
of filter waste.

lying adjacen
f ••••$

& fiwampy>area- was used for disposal
.... • '.-: • " Q

01 r C CONTAMINATION OF AIR
O3 POPULATION POTENTIALLY AFFECTED

02 'C OBSERVEDIDATE ___
04 NARRATIVE DESCRIPTION

D POTENTIAL ALLEGED

N/A

01 D D FIRE. EXPLOSIVE CONDITIONS
03 POPULATION POTENTIALLY AFFECTED

02 C OBSERVED (DATE: ___
04 NARRATIVE DESCRIPTION

D POTENTIAL ALLEGED

N/A

01 XE. DIRECT CONTACT .
03 POPULATION POTENTIALLY AFFECTED: 9621 02 _; OBSERVED (DATE: „___

04 NARRATIVE DESCRIPTION
t> POTENTIAL ALLEGED

There are no security guards or fencing around site. The site is also bounded on
three sides by residential areas. Population cited is an estimated of that within
a one mile radius of the site._______________________________________
01 C F CONTAMINATION OF SOIL
03 AREA POTENTIALLY AFFECTED:

02 ~ OBSERVED (DATE ..
04 NARRATIVE DESCRIPTION

POTENTIAL ALLEGED

N/A

01 ZG DRINKING WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED .

02 ~ OBSERVED(DATE ___
04 NARRATIVE DESCRIPTION

C POTENTIAL Z ALLEGED

N/A

01 G H VVOf ER EXPOSURE, INJURY
03 WORKERS POTENTIALLY AFFECTED

POTENTIAL ALLEGED

N/A

01 ".: I POPULATION EXPOSURE INJURY
03 POPULATION POTENTIALLY AFFECTED

02 Z OBSERVED (DATE _____
04 NARRATIVE DESCRIPTION

POTENTIAL ALLEGED

N/A



~ .-—lj» POTENTIAL HAZARDOUS WASTE SITE
> tHr\ SITE INSPECT|ON REPORT

PART 3-DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION

II. HAZARDOUS CONDITIONS AND INCIDENTS o,

01 L~ J DAMAGE TO FLORA
04 NARRATIVE DESCRIPTION

N/A

01 C K. DAMAGE TO FAUNA
C4 NARRATIVE DESCRIPTION

02 G OBSERVED (DATE ___ G POTENTIAL ALLEGED

ALLEGED

N/A

01 ;_ L CONTAMINATION OF FOOD CHAIN
04 NARRATIVE DESCRIPTION

N/A

02 C OBSERVED (DATE. G POTENTIAL ~ ALLEGED

X nRSFnvFn IDATF 1/25/8^ i POTENTIAL c ALLEGEDCl XM UNSTABLE CONTAINMENT OF WASTES
;Szil i Hyicf StanC'ig licu'til. i.« Jfcmfl C/UA1S '

03 POPULATION POTENTIALLY AFFECTED:____

02

04 NARRATIVE DESCRIPTION

Blue crystalline material has been observed to be on the surface of the impoundment
near a spring.

01 1. N DAMAGE TO OFFSITE PROPERTY
04 NARRATIVE DESCRIPTION

02 Z OBSERVED (DATE rj POTENTIAL : ALLEGED

01 I.: O CONTAMINATION OF SEWERS STORM DRAINS. WWTPs 02 C OBSERVED (DATE.
04 NARRATIVE DESCRIPTION

~ POTENTIAL ALLEGE:

N/A

01 T. P ILLEGAL UNAUTHORIZED DUMPING
04 NARRATIVE DESCR:PTION

02 ~ OBSERVED (DATE _. __.____.._ ) ._ POTENTIAL

N/A

C£ DESCRIPTION OF ANY OTHER KNOWN. POTENTIAI

"9E2TIII. TOTAL POPULATION POTENTIALLY AFFECTED:

IV. COMMENTS

V. SOURCES OF INFORMATION .--,..,, • •„,.,

Site Inspection, D.M. Steward Manufacturing Co, October 17, 1985, Site Investigation
Program



vvEPA POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION

PART 4 - PERMIT AND DESCRIPTIVE INFORMATION

I. IDENTIFICATION
0! S T A T E

TN
02 SHE NUMUtn
D 003327251

II. PERMIT INFORMATION
01 T Y P E

XA NPDES

0: PERMIT NUMBE 03DATE ISSUEDP——-f~. -——
.*. •

04 EXPIRATION DATE 00 COMMENTS

•': B uic tr~~
Xc AIR f. ' - i

r. D. RCRA l_ U,_J

LIE RCRA INTERIM STATUS

': F SPCC PLAN
CG STATE. s..c.,.

:j H. LOCAL ,.

OTHER ,ia.,,,y

C. J NONE

III. SITE DESCRIPTION
C I STORAGE. DISPOSAL (C

^•A. SURFACE IMPOUNDMENT

12 B. FILES
G C DRUMS. ABOVE GROUND
d D TANK, ABOVE GROUND

'_! E, TANK. BELOW GROUND

XF LANDFILL

L: G LAN'DFARM
Z H OPEN DUMP
~ I OTHER ___________

2 AMOUNT 03 UNIT OF MEASURE

unknown

i inknnu/n

04 TREATMENT ,Cnoc»4J/w«njPVJ

C' A. INCENERATION
C B. UNDERGROUND INJECTION

3CC. CHEMICAL/PHYSICAL
X D. BIOLOGICAL
r; E. WASTE OIL PROCESSING
~ F SOLVENT RECOVERY
~-Z G. OTHER RECYCLJNG/RECCVERY

~ H. OTHER ________________

05 OTHER

^A. BUILDINGS ON SITE

0.75
06 A K E A C F SITE

07 COMMENTS
A pond existed at one time adjacent to Jerome Street and was used as a settling basin for
removal of solids from wastewater discharge. Approximately 5-10 years ago, D.M. Steward
hooked into a pretreatment system which eliminated the need for this facility. The pond
sits next to a low swampy area which apparently drains subsurfacely,

IV. CONTAINMENT
C 1 CON'TAINME.NT Or WASTES -Cfto:* Ore l

L~. A ADEQUATE SECURE I- B MODERATE X C INADEQUATE. POOR I D INSECURE, UNSOUND DAf.GcRO'JS

02 DESCRITT.C.M OF DRUMS DIKING LINTRS BAHHiERS ETC

V. ACCESSIBILITY

C1 WASTE EASILY ACCESSIDLE Xv'ES L: NO
02 COMMENTS

The surface impoundment lies adjacent to Jerome Street and 37th Street.

VI. SOURCES OF INFORMATION



oEPA POTENT!/ UH
SITElNSPECtlON REPORT

PART 5 - WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

I. IDENTIFICATION
01 STATE

TN
02 SITt NUMULH

D 003327251

II. DRINKING WATER SUPPLY

01 TYPE OF DRINKING SUPPLY
fC**C* Al WV*C«U«f

SURFACE WELL
COMMUNITY A CX D. D
NON-COMMUNITY C. D D. Q

02 STATUS

ENDANGERED
A D
D. D

AFFECTED
B. D
E.D

MONITORED
C D
F. D

03 DISTANCE TO SITE

A .

B..

III. GROUNDWATER
01 GROUNOWATER USE IN VICINITY icnic*

U A ONLY SOURCE FOR DRINKING ; B. DRINKING
lOtnt'sovrcts twUDtfl

COMMERCIAL. INDUSTRIAL. IRRIGATION
(HO QltW wtltr SOUtCtt H/ttMDIt,

: COMMERCIAL INDUSTRIAL. IRRIGATION LJ D NOT USED, UNUSEABLE
tUmt»<J olhtr sQurctt tvmclti

02 POPULATION SERVED BY GROUND WATER . 03 DISTANCE TO NEAREST DRINKING WATER WELL . -(mi)

04 DEPTH TO GROUNDWATER

0-2 (ft)

05 DIRECTION OF GROUNDWATER FLOW

S-SE
08 DEPTH TO AQUIFER

OF CONCERN
07 POTENTIAL YIELD

OF AQUIFER
C8 SOLE SOURCE AG'JIFEn

n YES

09 DESCRIPTION OF WELLS imcjvaatg u3«*ff*. a«pi/i. tnoioctuon ftuttve 13 population *no bu^a^gsi

State records indicate no domestic water wells exist in immediate area.

1 1 DISCHARGE AREA

X YES COMMENTS The site has a spring which
resurges here.

10 RECHARGE AREA

D YES

D NO
COMMENTS

Q NO

IV. SURFACE WATER

01 SURFACE WATER USE rcn»c» c/»j

D A RESERVOIR. RECREATION
DRINKING WATER SOURCE

B. IRRIGATION. ECONOMICALLY X C. COMMERCIAL. INDUSTRIAL
IMPORTANT RESOURCES

C D. NOT CURRENTLY USED

02 AFFECTEO/POTENTIALLY AFFECTED BODIES OF WATER

NAME.

________Chattanooga Creek

V. DEMOGRAPHIC AND PROPERTY INFORMATION
01 TOTAL POPULATION WiTHIN

ONE (1) MILE OF SITE

A.__962J__
TWO (2) MILES OF SITE

B _________
THREE (3} MILES OF SITE

C. _________
N3 Cf PERSONS

02 DISTANCE TO NEARF.ST POPULATION

____.Q.,02 ._ ,„-,,

03 NUMBER OF BUILDINGS WITHIN n'/O (21 MILE5 OF SITE 0-1 DISTANCE TO NEAFiEST OFF-SITE BU'LCING

_____Q.0.2 .
CS POPULATION WITHIN VICINITY OF SITE ;

The site is bounded on three sides by residential areas, with approximately 9621 people
with in one mile of the faci l i ty. This is indicative of a fair ly dense suburban area.



£T""t*"TS. H"'̂ -*-^ r^—— i ^/••^••••y; F*--L .• JJ-B^

\XClV-\ PART

VI. ENVIRONMENTAL INFORMATION
01 PERMEABILITY OF UN S A T U R A T E D ZONE Cfitc* on*

.~'. A 1 o~b — 10"e cm/sec

02 PERMEABiLIT ' OF BEDROCK ,fi«c. cn.i

;:: A IMPERMEABLE

1 '•" "' --, ". I1 ' •••••\ f '1 : ' .. ,;n.. '
POTENTIAL KAZAh00US W/XST£ SlfE

SITEINSPECtlON'FiEfifCJRT ; !' , •
5 - WATER. DEMOC RAPHfC, AN[> ENVJRONMCTTAt

. ^L '̂.1, /,„-.. i r-j —— L
L.ii.-̂  L/J lu.S UibJ i

,"** 1. IDENTIFI ATION
>1 HI MATE 0.' Lire NJMOEH

6 AT A TN ° °03327251

V

^1

XB 10-' - 10-*cm/sec i.J C. 10"* - 1 0" 3 cm/sec '...' D. GREATER THAN i D - •' cm , ooc

^' B RELATIVELY IMPERMEABLE C C RELATIVELY PERMEAB

03 DEPTH TO BEDROCK 04 DEPTH OF CONTAMINATED SOIL 2ONE 05 SOiLpH

-5 (m unknown mi ——

-E :~; D VERY PERMEABLE

'

06 NET PRECIPITATION 07 ONE YE AH i 4 HOUR RAINFALL 08 SLOPE
SITE SLOPE DIRECTION OF SITE SLOPE TERRAIN AVERAGE SLOPE

1^.0 ,,n, 3.25 (in, 0.5 ... West 1.0 *
09 FLOOD POTENTIAL

SITE IS IN 100 YEARFLCODPLAIN

1 1 DISTANCE TO WETLANDS :S >;.•• m.rm^m,

ESTUARY N/A

A (mi) B

13 LAND USE IN VICINITY

DISTANCE TO

COMMERCIAL/INDUSTRIAL

A 0.05 lm,l

10

r. SITE IS ON BARRIER ISLAND. COASTAL HIGH HAZARD AREA, RIVERINE FLC03WAY

1 2 DISTANCE TO CR11 ICAL HABITAT

OTHER

(mi) ENDANGERFD SPECIES

(m;)

RESIDENTIAL AREAS. NATIONAUSTATE PARKS. AGRICULTURAL LANDS
FORESTS, OR WILDLIFE RESERVES PRIMS AG LAND AG LAND

B 0.02 (ml) C —— — (mil n -- —— - (mil

14 DESCRIPTION OF SITE IN RELATION TO SURROUNDING TOPOGRAPHY

The site lies in a low, swampy area bounded on its south flank by 38th Street and on its
west side by Jerome Street. Apparently, drainage from the swamp is subsurface. A spring
resurges on site and heads up this body of water.

ijllmlrlii ^ti.s*' L£! Kskty bi; iu L<

VII. SOURCES OF INFORMATION ,c •<• .O.^r ...-.„-<:., , v- ».;. .,•„> «,..-./.,/,„,„: ..-O..s.

United States Dept. of Agriculture, Soil Conservation Service, Soil Survey of Hamilton County
Tennessee, May 1 982. A users Manual Uncontrolled Hazardous Waste Ranking System,
USEPA, 1984 U.S. Geological Survey, Topographic Map, Chattanooga Quadrangle, (105SE), 1976

E p A F c f i M r c ? n



oEPA
pnTFNTIAl HA7ARnOIISWARTF.qiTF 1. IDENTIFICATION

SITE INSPECTION RFPORT 01 STATE 02 SITE NUMBERS>ITh INSPECTION REPORT TN Q 003327251
PART 8 - SAMPLE AND FIELD INFORMATION ' —— ' ""^-'^•^-" ——

II. SAMPLES TAKEN , ____ —— — -n.

SAMPLE TYPE

GROUNDWATER

SURFACE WATER

WASTE

AIR

RUNOFF

SPILL

SOIL

VEGETATION

OTHER

01 NUMBER OF rCBSXMPliFS£eN>,TO( - f""" "; 1 O o E S T I M A T C O l M I t
SAMPLES TAKEN I.' \- -\ \, " • f . :, \ • '.] ,' ' RESULTS AVAILABL£

——————————————————— I'-' \ ^ > ' ) ' ' '' 1 ^ ———————————————————————1 :; . . • ' / . ; • , -.-̂  ! .;>= - . - ; . - . . - A ' • • • . . M lv::v '• ' • \ \ • :"">•• rv*] r .
i I^a^ltj^aferrin Nashville, TN 12/1/85

«J State Laboratory in Nashville, TN

III. FIELD MEASUREMENTS TAKEN
Oi TrPE 02 COMMENTS

IV. PHOTOGRAPHS AND MAPS

0'. *>PE XGROUND Z AERIAL 02 IN CUSTODY OF ilte Investigations Program
INlrrt c! O'Caniransn c.' in3;v,3i,ail

03 MAPS C4 LOCATION CF MAPS
XYE;S Division of Solid Waste Mgt., Nashville Central Office
- '"-'

V. OTHER FIELD DATA COLLEC:TED f<..,,c^,^:,,e^,c-^^>

F^PWI?IfM &w 1
lyf B^ i"̂ **"

VI SOURCES OF INFORMATIO

Site Inspection, D.M. Steward Mfg. Co., October 17, 985, Site Investigations Program



_. _ _ _ _ _ POTENTIAL HA JAP
OEPA SITEINSPEC'
^'L~l • * * P A R T 7 - O W N E I

II. CURRENT OWNER(S)
i) 1 f j A M E

Hamilton Concrete Products
OJ D-fB NUMBER

03 S T R E E T ADDRESS -'^ n,,. 'if:- • .1; . 04 SIC CODE

1400 East 39th Street
C b O T Y JC STATE

Chattanooga. TN
C ' N A M E (615)867-4510

07 ZIP CODE

37407
02 D + BNUMBER

03 STREET ADDRESS ,<> 3 flo. so- t ic . 04EICCOQE

O S C I T r 06STATE

G ' NAME

07 ZiPCOOE

02 D+B NUMBER

03 STREET ADDRESS <• L- sc> sfo • .'c : 04 SIC CODE

OS CITY 06 STATE

01 NAME

07 ZIP CODE

02 O + BNUMSER

03 STREET ACDRESS' - C 0?. "fo- t.'.- • 04SICCCDE

05 C I T Y C6STA1E

III. PREVIOUS OWNER(S) t,s,^,i..c^,'-:r;
01 NAME

03 STREET ADDRESS :PO 60. cf 3 • ,:c i

C5CITY O C S T A T C

C' NAME

07 2 PCOOE

02 D»B NUMBER

04 SIC CODE

07 ZIP CODE

02 D*B NUMBER

03 STREET ADDRESS^ 0 Be. ats. .,: , 04 SIC MSJty ^1^

C S C ' T Y OS STATE

01 NAME

07 ZIP COD yf. '-^ i ;,?•
$'. [••• ] i'V**

02D+BNUI lilft '.''•? f^

03 S T R E E T ADDRESS," u Oo. «>c- .ic i 04 SIC CODE

C 5 C I T Y OCSTATE 07 ZIP CODE

V. SOURCES OF INFORMATION .-;.-t s.^- .. „<•.-•*•: *t i'j'./,.-.s ;JmD...n. ,s.., ,.

"bob? WVsVt ÎTB'i""^*"*"!' ^1** '• IDENTIFICATION
Ftr\U lilCDAElt > ' ' 'I 01 S T A T E 02 SITE NJMULHriQNftEPpBT \ .~- JN D 003327251
INFORMATION . ; ,, ' ———— ' —————————————
—————————————————————— _ \ • .V) ———————— -i-l —————————————————————————————————————————————— _

PARENT COMPANY ,«.p*c,0 •„ |-.J

08 NAME 09 D+B NUMBER

10 STREET ADORESSf O Bo. BFV.tKi 1 l SIC CODE

12 CITY '3 STATE

08 NAME

1 4 ZIP CODE

09 D+B NUMBER

10 STREET ADDRESSED Eo. HfO' tic ) ' ' S:C CODE

12 CITY 13 STATE

08 NAME

14 ZIP CCDE

09 D + BNUMBcK

10 STREET ADDRESS (PC Bo. f i fD'.t ic) I IS ICCOOE

12 CITY 13 STATE

08 NAME

1 0 STREET ADDRESS IP 0 Bo*. *FC • tic ;

1 2 CITY 13 STATE

IV. REALTY OWNER(S),/.CMc«., «•«:•,.«..• MI,
01 NAME

14 ZIP CCDE

CSD-.-BN'oMBt.i

1 1 SIC CCDE

14 ZIP CODE

02 0 + 8 NUMBER

03 STREET ADDRESS IP O fio.. fifo« t>c i C 4 S I C C O D E

05 CITY 06 STATE

01 NAME

07 ZIP CODE

C2 o-t- B '.L'MLJ^'-I

^"^ff864*!21"" 04S;CCC"cffe^r 1°t$j ^ C 7 Z ' P C O D E

Oi D»B NUMBER

03 STREET ADDRESS IP O 60. Sf 2 • .re; 04 S.C CCDE

05CITY |C6 S T A T E V ZIP CCDE

pom



x>EPA
II. CURRENT OPERATOR ,*o™,.

01 NAME

D.M. Steward Mfe

POTENTIAL H^Aft

aillt'fiM llvmowm. lv i i .: 1 ' i

02 D*B4UMB.ERr i.
t_Iî ' *i"J*

Co.
03 STREtT AHORESC • >' 0 Ba* Rl i> ' tic . 04 S'C CODfc

E. 36th Street and Jerome St.
O C C ' Y

Chattanooga
00 YEARS OF OPERATION 09 NAME O

m DCC^X/ lOIIC l~ IDCQATf^QfC\ / ' i

C 'i NAME

06 STATE 07 ZIP COLE

TN 3740 +
F OWNER

°S ' *" ' n l " ° 0 ) f < : « « l o o n f l

02 D+BNUMBER

03 STREET ADDRESS ,POBat. RfOf ticl 04 SIC CODE

05 CITY

08 YEARS OF OPERATION 03 NAME C

01 NAME

03 STREET ADDRESS if C So. Rf." ' .id

05 CITY

08 YEARS OF OPERATION 09 NAME C

01 NAME

03 STREET ADDRESS f '.< £--. »'e» »ic

C 5 C I T V

08 YEARS OF OPERATION 03 NAME r

IV. SOURCES OF INFORMATION

06 STATE 07 ZIP CODE

F OWNER DURIN3 THIS PERIOD

02 D + B NUMBER

04 SiCCODE

06 STATE 07 ZIP CODE

)F OWNER DURING TH:S PERIOD

C2O + BNUMBER

04 SIC CODE

OC STATE 07 ZIP CODE

F OWNER DURING THIS PERIOD

DOUSrwlsri'Sit £\ '• IDENTIFICATION
\rt|il OBD/SkJT t-- 1 01 S T A T E 0 2 S I T E M . M G E R
W "Brv/ni \:-.\ -rN p, nn^^?7?51
) ft iNFOftMAT ffilN \'-\ \JUjjt/£Ji

["•' r •."""!"* U;5J

OPJERATQf^'s'fAREN^IoMPANY ..,,̂ ,.0.0,.,
lO^E'. - — — — 1.0 + BN.MBtH

12 STREET ADDRESS fP D Oo.. flfo • •/<: J i 13 SIC CODE

14 CITY 15 STATE S ZIP CODE

PREVIOUS OPERATORS' PARENT COMPANIES :,,,,a,.c.c.e.
10 NAME 110 + BNUMBEM

12 STREET ADDRESS If 0 Bo'RFOi.tic ; 13 SICCODE

14 CITY 15 STATE 16 ZIP CODE

10NAME 1 1 D-t-dNUMtiEH

1 2 STREET ADDRESS l" 0 Bat. KFO f. >ic i 13 SIC CODE

14 CITY 15 STATE '.6 ZIP CODE

10NAME l 1 D"-S f. UMBER

12 STREET ADDRESS (CO Bo. flfr» t^ i U T I C C ^ C E

14 CITY : 5 S T A T L * 16 Z : M C C _ _

«ors.

_ -..rf-sra
— r-T— , ̂ 4 P"*. •','•****

pf|r4l *



_ r-r^m POTENTIAL HA2AR
WtPA SITE INSPECT
^^*— • ** PART9-GENERATOR/TRA

DOUS WASTE SITE !. IDENTIFICATION

riON REPORT 0'^IVE °"1'L^^" ,.,
NSPORTEn INFORMATION TN D °03327251

II. ON-SITE GENERATOR
U ' NAMt 02 D+0 NUMBER

03 iTREET ADDRESS .0 0 8o< PfD ' fie i 0* SIC CODE

05 CITY 06 STATE 07 ZIP CODE

P^ -^3"^^
1 M-: .:) ' • - • ' . i^ ! 1

/ i .'• ' - ' : . '• ' -'- '.1. ;p : . - . i '- -.'^-r1 n , •ui-L'-^ri-uS u ' •
III. OFF-SITE GENEHATOR(S)
01 NAME

D.M. Steward Mfg. Co.
O2 D + BNUMBER

03 STREET ADDRESS I" 0 Bo- Kfa . ,,c i 04 SIC CODE

E. 36th Street and Jerome St.
05 CITY . 06 STATE

Chattanoogs TN
01 NAME

07 ZIP CODE

37^f01
02 0 + B NUMBER

03 STREET ADDRESS i" O Bat. KFO •. ,icj 04 SIC CODE

O S C i T y 06 STATE 07 ZIP CODE

01 NAME 02 0 + B NUMBER

03 STHEEi ADDRESS 'P O So. HFO. .10 04 SIC CODE

05 CITY ce STATE o? Z:PCCJE

01 NAME 02 D+B NUMBER

03 STREET ADDRESS if 0 Be, RFC...:; i 04 SIC CCDE

05 CITY 06 STATE 07 Z:P CCCE

IV.TRANSPORTER(S)
01 NAME

N/A
02 0*B NUMBER

03 STREET ADDRESS .»O 03- RFO • tic.; 04 SIC CODE

OS CITY 06 STATE

0 1 NAME

07 ZIP CODE

02 0+8 NUMBER

03 STREET ADDRESS, PO Bo,.HfO' ,:c : C4 SIC CODE

O S C . T Y 06 STATE 07 ZIP CODE

01 NAME C2D+B NUMBER

03 STREET ADDRESS •," 0 So.. KFO •. ./c : 04 £.C CCCE

05ClTr' 06 STATE C7ZiPCCj£

01 NAME 02 D- BNUVB^R

03 STREET ADDRESS .? 0 Bo, Rf'J* •:: 04 S:C CCDE

05C:TY 06 STATE C 7 Z i P C C C a

V. SOURCES OF INFORMATION ic».j0.c,«r.;.,.nc.i . « . >m. «.i. >»»>. î a,,.- 5 -..-̂ :,

-,------^3
r— v '. ._«»<=•••• : '

r— ̂  f \ :. \ * ,i

r'!\V ; :-' i ; : '• '<& il
fittv/.vU-Ua o|u;B^-3 u



&EPA
POTENTIAL HAZARDOUS WASTE SITE '• IDENTIFICATION

SITE INSPECTION REPORT °' ST*TE °2 *TE N™
PART 1fl . PA'tT nF^PnNTF APTIVITlFt . ! . , UU^^Z/Z,>I

II. PAST RESPONSE ACTIVITIES
01 a A WATER £
04 DESCRIPTION

01 Li B TEMPOF
04 DESCRIPTION

N/A
01 "D C. PERMAh
04 DESCRIPTION

fv]/ A
Ol C 0 SPILLED
04 DESCRIPTION

N/A

.iippi Y ninspn 02 HATF 03 AGENCY

ARY WATFH K1IPPI Y PnnwlHFn 02 DATE r<f**i\ O3 AGENCY *

ppn r^^fi*.rrv r^% r A \^ .. d
IFNT WATFR RIIPPI Y PRnvinFD 1 • ', ''.. \ 05 OATf ' • 1 '•' ,.,* \ | 0.1 ARFNCY

V^ ' ^V - : ; t^'VvA U
MATFRIAt. RFMOVFn \ '" '̂ J>2 fWrfE " 03 AGENCY

01 ~ E CONTAMINATED SOIL RFMOVFD 02 DATE O3 AGENCY
04 DESCRIPTION

N/A

01 O F. WASTE f
04 DESCRIPTION

N/A

01 C G. WASTE C
04 DESCRIPTION

C1 C H ON SITE
04 DESCRIPTION

N/A

01 G i. IN srru c
04 DESCRIPTION

N/A
01 ~ J IN SITU E
04 DESCRIPTION

N/A

01 C K IN SITU 1
04 DESCRIPTION

N/A

01 C L ENCAPSl
04 DESCRIPTION

N/A

IPPAHKARFn 0? OATF 03 AGENCY

DISPOSFD FLSFWHFRF O2 DATF 03 AGENCY

RIIRIAI n?DATF 03 AGENCY

HFMICAL TRFATMFNT 0? OATF 03 AGENCY .

lOIOnir.AI TRFATMFNT n? DATF O3 AGENCY

3HVRICAL TRFATMFNT C,?. DATF 03 AGENCY

II ATION 02 DATE . 03 AGENCY

01 ~ M EMERGENCY WASTE TREATMENT 02 DATE O3 AGENCY
04 DESCRIPTION

N/A
01 r N CUTOFF

^4. DESCRIPTION

01 T O EMERGE
.Q4. DESCRIPTION

01 . P CUTOFF
01 DESCRIPTION
N/A

.̂ ..-.-rrtj
,-?— ̂ gfiyfr'**

WA: i c; n:>nATf P.,. fT7'^ \,i" lfej^r,FwrY

NCY HIKING SURFACE WATER DIVERSION V.5&2 bflTf .' ,A '\i: : ;\ Sv* OMJ^FNCY

M^M^^ '
TRrf.rnF?,,.c,UMP 0 2 D A T T . 03 AGPNCY

01 Q SUBSURFACE CUTOFF WALL
icniPTiON

02 DATE ._. .___.... ... 03 AGENCY _...



o ccotr
POTENTIAL HAZARDOUS WASTI

»A SITE INSPECTION REPORT
** PART 10 -PAST RESPONSE ACTIV

: S|Tp 1. IDENTIFICATION
01 STATE 02 SITE NUMBER

Tir. TN D 003327251

II PAST RESPONSE ACTIVITIES ,c<>«<™ai

01 a R
04 DESC

—— F4M —
01 C S
04 DESC

N/A

01 C T
04 DE3C

N/A
01 O U

RARRIFR WAI I 1 nONSTRUHTFn 02 DATE
RIPT10N

rAPPINT^^VFR'Nr; ^7, {R^4TE?1'.;"/\ {,-r;~-l
RIPTION ,/ ; *f~\ 1 '."3 i 5i i' ... : "*

Rl II K TANKARF RFPAIRFH - 02 DATE • ' !. .'— ,
RIPTION ,' : .' • .-; •.- •'. . , *j,; *.

RROUT CURTAIN CONSTRUCTED O2 DATE

03 AGENCY

..grxg r ĵ*,̂ ?1 - -
f-.-i ' — '' «J3 AGENCY
I/ ' V* 1 i

' ! '' (93'AGENCY
'•: UJ *-•*

O.T AGENCY
C4 DESCRIPTION

N/A
01 ^ v.
04 DESC

N/A
01 C W
04 DESC

N/A
01 C X.

NJyl̂ ESC

01 C Y

BOTTOM SEALED 02 DATE
RIPTION

GAS CONTROL 02 DATE
RIPTION

FIRF rnNTROI 02 DATE

RIPTION

LEACHATF TREATMENT 02 DATE

03 AGENCY

03 AGENCY

03 AGENCY

M AGENCY
04 DESCRIPTION

N/A
01 .-: z. AREA EVACUATED 02 DATE
04 DESCRIPTION

MN/A
01 r! 1.

IWSC

01 C 2
04 DESC

01 rX3

Ar.rFRRTnsiTF RFSTRir.Tpn o? DATF
RIPTION

PDPIII ATinN HFI OCATFO Ci? DATF
RIPTION

OTHFP. RFMFHIA' ACTIVITIES 02 DATE
04 DESCRIPTION

D3 AGENCY

03 AGENCY

03 AGENCY

m AGENCY D.M. Steward

^^P 1

III. SOURCES OF INFORMATION c<,,t,-i.r ..•„, -c., . t r,;. • /„: u ,̂. .„<.-, M .„,,,,



&EPA
POTENTIAL HAZARDOUS WASTE SITE

SITE INSPECTION REPORT
PART 11 - ENFORCEMENT INFORMATION

I. IDENTIFICATION
01 STATE 02 SITE NUMBER

D 003327231

II. ENFORCEMENT INFORMATION

01 PAST REGULATORY/ENFORCEMENT ACTION Q YES

02 DESCRIPTION OF FEDERAL. STATE. LOCAL REGULATORY/ENFORCEMENT ACTION

N/A

SOURCES OF INFORMATION ,-c*

1 J I 7-8 i)



PRELIMINARY ASSESSMENT

D,M. STEWARD MANUFACTURING COMPANY, INCORPORATED

TND 003327251

_____CHATTANOOGA, HAMILTON COUNTY, TENNESSEE



D. M. STEWARD MANUFACTURING

TND 003327251

The D.M. Steward Manufacturing site is an approximately three acre l andf i l l and

dump in a low swampy area on the opposite site of a public street f rom the

manufacturing facility. This site is located on the east side of Jerome Street

between East 36th and East 38th Streets in Chattanooga in Hamilton County,

Tennessee. The swampy area and a spring that resurges on the site constitute the

headwaters of an unnamed tributary to Chattanooga Creek. This unnamed

tributary enters Chattanooga Creek on the east bank at approximately creek mile

4.8.

A search of ownership records at the Hamilton County Office of the Assessor of

Taxes and the Office of the Register of Deeds revealed that the property when the

plant is located is described as Map 167D-F parcel 010. The owner is listed as:

Steward, D.M. Mfg. Co.

E. 36th Street

Chattanooga, TN 37407

The deed to this property is recorded in the Office of the Register of Deed in Book

1387 page 50.

The property which recevied wastes from D.M. Steward Manufacturing has been

split between two corporate entities. The property directly across Jerome Street

from the manufacturing facility and which definitely received wastes is described

as Map 168A-N parcel 030. The owner is D. M. Steward Manufacturing Company.



The properties adjacent to parcel 30 to the east, which probably received wastes,

are listed as numerous individual parcels and are owned by Hamilton Concrete

Products.

This facility has had a long and diverse manufacturing history. The company has

been active at this site since 1888. Presently a manufacturer of technical ceramic

insulators and oriented ferrites (magnets), the plant in the past manufactured

burner tips for gas lights originally and later produced pencils for slate boards and

components for small electric motors.

The site i^ question, the swampy area across Jerome Street f rom the plant, was

allegedly used as a dump by D.M. Steward Manufacturing at various times

throughout its history. Prior to 1976, when the company initiated pretreatment

and discharge of wastewater to the City of Chattanooga's Interceptor Sewer

System, wastewater was discharged to this area also. A pond existed at one time

adjacent to Jerome Street and was used as a settling basin for removal of solids

from the wastewater. The nature of these solids is unknown but it is assumed that

they were never removed from the bottom of the pond. The aforementioned spring

is alleged to be contaminated and the discharge from it is pumped to the plant's

pretreatment facility. It is not possible to estimate the amount of waste that may

be present at this time. The site was apparently used for waste disposal from prior

to 1900 until the mid-1970's.

This site presents several possible routes for off-site migration of contaminants.

Due to the proximity of the site to Chattanooga Creek and the dominant low relief



the potential for shallow watertable conditions exists. This is f u r t he r indicated by

the presence of a spring on the site. A thrust faul t is located approximately 1/2

mile west of the site indicating the site is possibly underlain by highly fractured

bedrock. These conditions illustrate a potential for contamination of both shallow

and deeper water bearing zones.

Portions of this site are located within the 100 year floodplain of Chattanooga

Creek. Material was deposited in a swampy area that is the headwater of an

unnamed tributary to Chattanooga Creek. The discharge from the settling pond

mentioned previously also contributed to the headwater of the unnamed tr ibutary

to Chattanooga Creek. The factors combined indicate that contamination of the

unnamed tributary to Chattanooga Creek and Chattanooga Creek likely occurred in

the past and could be occurring presently.

Another significant route of exposure is through direct contact. This site is

located in a high population density mixed urban/industrial area. The site is not

fenced or under the control of security guards.

The total population potentially affected by this site is estimated to be 9141 and is

based primarily upon direct contact exposure. While the pollution of Chattanooga

Creek is potential hazard, the Creek is not known to be used as a source of drinking

water. Similarly, population exposure via groundwater is considered unlikely.

State records of water wells indicated that no wells used for drinking water exist in

the immediate area, however several industrial wells are in use. It must be noted,

however, that state water well records are available starting in 1963. Prior to

1963 no reporting or record keeping was required. The area of Chattanooga in

question is an older section and, while municipally supplied drinking water is



available, the possibility of groundwater use through wells predating 1963 cannot

be completely disregarded.

The total population estimate is based upon possible direct contact with the

population within a one mile radius of the site. Based upon documentation supplied

by the Chattanooga-Hamilton County Regional Planning Commission this one mile

radius includes parts of four (4) census tracks. An estimate was made of the

percent of the area of each census tract that is included in this one mile radius.

The population of each tract, as determined by the 1980 census, was multiplied by

the respective percentages and these figures totalled to arrive at the estimate

cited.

While much information exists suggesting the deposition of wastes at this site there

is a paucity of information regarding the specific nature of these wastes. Based

upon the length of time that this site was active, the diversity of manufacturing

processes used throughout the history of D.M. Steward Manufacturing, and the

large population within a one mile radius of this site, it is recommended that this

site be assigned a medium priority for site inspection.

MH/bec/3012 Program



Data Sources

1. Tax records - Office of Assessor of Taxes for Hamilton County, Tennessee.

2. Property deeds recorded at the Office of the Registrar of Deeds for Hamilton
County, Tennessee.

3. Chattanooga Creek Survey 1981-1982. Division of Water Management,
Tennessee Department of Health and Environment.

4. Neighborhood Analysis - District No. 2 - South Central City, Chattanooga-
Hamilton County Regional Planning Commission and related data from the
1980 census.

5. State of Tennessee Superfund Section files, central files, and Site Investigation
Unit files.

6. Water well logs, Tennessee Department of Health and Environment.

7. U.S.G.S. topographical maps - Chattanooga, Tennessee quadrangle and Fort
Oglethorpe, Ga-Tenn. quadrangle.

MH/bec/d-5



POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

PART 1 - SITE INFORMATION AND ASSESSMENT

I. IDENTIFICATION

II. SITE NAME AND LOCATION
Ol SITE NAME li»y*. cowncrt ui d»tcrll>liv» nimt

P.M. Steward Manufacturing

02 STRfcET. ROUTE NO , OR SPECIFIC LOCATION IDENTIFIER
east side of Jerome Street between
36th and 37th

03 CITY

Chattanooga
04 STATE

TN

06 ZIP CODE

37401

oe COUNTY

Hamilton

07 COUNTY 08CONQ
CODE

033
DIST

03
09 COORDINATES LATITUDE LONGITUDE

JL7_
0 DIRECTIONS TO SITE (Stirling f'(xnn*A/«crpuaAc r

from east 38th Street turn north onto Jerome Street. Main plant is on the left
and the site is the low, swampy area on the right.

111. RESPONSIBLE PARTIES
01 OWNERS */!<>•«

D.M. Steward Manufacturing Company
02 STREET (Buuwu. m«aig. t

P.O. Box 510
Q3CITY

Chattanooga
04 STATE

TN
OS ZIP CODE

37401
06 TELEPHONE NUMBER

(619 867-4100
07 OPERATOR ('//*/i own «fxJ tittl+r+ni Ir 08 STREET (Ou*Jn»ss.

same
03 CITY 10 STATE 11 ZIP CODE 12 TELEPHONE NUMSER

13 Tvp£ OF OWNERSHIP ;Cn»c»on«j

& A. PRIVATE D B. FEDERAL:

O F. OTHER:
(Spocffyt

Q C. STATE DD.COUNTY D E. MUNICIPAL

D G. UNKNOWN

1 4 GWNER'OPERATOR NOTIFICATION ON FILE (Cn.c» a thtt t

C A RCRA3001 DATE RECEIVED:
MONTH DAY YEAR

D B. UNCONTROLLED WASTE SITEtCERCM I03c: DATE RECEIVED:. _i___/ C. NONE

IV. CHARACTERIZATION OF POTENTIAL HAZARD
01 ON SITE INSPECTION

D YES DATE.
MONTH DAY YEAR

BY rc/i«c* 4> tnji «PPW
D A. EPA D B. EPA CONTRACTOR D C. STATE
a E. LOCAL HEALTH OFFICIAL D F. OTHER: ________

D D. OTHER CONTRACTOR

CONTRACTOR NAME(S):
02 S:TE STATUS rCi«c« on.j

Q A. ACTIVE Xl 8 INACTIVE D C. UNKNOWN
03 YEARS OF OPERATION

1RRR ? 1976
BEGINNING YEAR ENDING YE Afl

D UNKNOWN

04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT, KNOWN, OR ALLEGED

The facility has been in operation since 1888 and has had a diverse product
line ranging from pencil leads to ceramic gas burner tips to small magnets.
Specific wastes mentioned include oil, metals, and methylene blue.

05 DESCRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT ANO/OR POPULATION

In addition to draining into an unnamed tributary to Chattanooga Creek and being
adjacent, to a residential area, a small spring on the site indicates a shallow
W3 cGr taD-LG »

V. PRIORITY ASSESSMENT
01 PRIORITY FOR INSPECTION tf>*ct C

LJ A HIGH
A0A o/ mfOi\Mn <• CJMC*«tl. comptft9 Pert 2 • Wmtlf

I B MEDIUM D C LOW
(lnip«cl O<>

D 0. NONE .
(No lvnf*

VI. INFORMATION AVAILABLE FROM
Ol CONTACT

John H. Woody
02 Of (A

D.M. Steward Manufacturing
03 TELEPHONE NUMBEO

'615' 867-4100
fFRSONOf SPUNSiflLE FOR ASSESSMENT

Michael J. Hiqqs

05 AGENCY

TDH&E

08 OPQANIiATION

DSWM

0 7 T11 E PHONE NUMDE fl

615 ' 741-6287

08 DATE

tPA HJHM 20/0 12 (7 61 )



i&EPA
POTENTIAL HAZARDOUS WASTE SITE

PRELIMINARY ASSESSMENT
PART 2 - WASTE INFORMATION

1. IDENTIFICATION
01 STAIE

TN
0? SUE NUMBER

000^^272^1

II. WASTE STATES, QUANTITIES, AND CHARACTtRISTICS
01 PHYSICALS

I_J A SOLID
j 0 POWDE

U C SLUDG

D OTHER

TATtG ,^i*<» t ' f>*f tuiC'H

. j E SLUHRY
n, FINES I i F LIQUID

1 j G GAS

rspiC'V

III. WASTE TYPE

CATEGORY

SLU

OLW

SOL

PSD

OCC

IOC

ACD

BAS

MES

02 WASTE QUANTITY AT SITE

"V3f D* iMd«pt nd» nil

Tnu<-,

r.iinir YAnns unknown

^O OF DRUMS

03 WASTE CHARACTERISTICS iC»«r> n 1*11 tnnlrl

^ A TOXIC U E SOLUBLE L. 1 HIGHLY VOLATILE
G B CORROSIVE 1, F INFECTIOUS I I J EXPLOSIVE
[j C RADIOACTIVE U G FLAMMABLE Lj K REACTIVE
! ) 0 PERSISTENT L. H IONITABLE LJ L INCOMPATIBLE

t J M NOT APPLICABLE
i

SUBSTANCE NAME

SLUDGE

OILY WASTE
SOLVENTS

PESTICIDES

OTHEPi ORGANIC CHEMICALS

INORGANIC CHEMICALS

ACIDS

OASES

HEAVY METALS

IV. HAZARDOUS
01 CATEGORY

01 GflOSS AMOUNT OS UNIT OF MEASURE 03 COMMENTS

SUBSTANCES (SM A^pancn fa-moil frogue/7.'> C'.'»d CAS Hjmbi'SI

02 SUBSTANCE NAME

V. FEEDSTOCKS

CATEGORY

FDS

For,
FDS

FDS

03CASNUMBER 04 STORAGE 'DISPOSAL METHOD OS CONCENTRATION 06 MEASUFcEOF
CONCENTRATION

, S«f Apr**1^* 'o/ CASNum39'3l

01 FEEDSTOCK NAME

VI. SOURCES OF INFORMATION <c«.

02 CAS NUMBER CATEGORY

FDS

FDS

FOS

FOS

01 FEEDSTOCK NAME 02 CAS NUMBER

Site Investigations Unit files



v>EPA
POTENTIAL HAZARDOUS WASTE SITE

PRELIMINARY ASSESSMENT
PART 3 • DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION
Ot STATE

TN
02 SITE NUMBER

DQD3327231

II. HAZARDOUS CONDITIONS AND INCIDENTS
01 X A GROUNDWATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED: unknown 02 G OBSERVED(DATE .

04 NARRATIVE DESCRIPTION
CJ POTENTIAL ALL£GED

Shallow water table is indicated by the presence of a spring at the tsite.

01 5) 0. SURFACE WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED: unknown

02 D OBSERVED (DATE: ___
04 NARRA', .VE DESCRIPTION

(Jj| POTENTIAL D ALLEGED

At one time the company had a surface impoundment at the site that served as a
settling basin. The site also drains into an unamed tributary to Chattanooga
Creek.

01 L'.. C. CONTAMINATION OF AIR
03 POPULATION POTENTIALLY AFFECTED.

02 D OBSERVED (DATE: _____
04 NARRATIVE DESCRIPTION

D POTENTIAL D ALLEGED

01 [.} D FIRE/EXPLOSIVE CONDITIONS
03 POPULATION POTENTIALLY AFFECTED:

02 D OBSERVED (DATE: ___
04 NARRATIVE DESCRIPTION

D POTENTIAL D ALLEGED

01 XT) E. DIRECT CONTACT
03 POPULATION POTENTIALLY AFFECTED: 9621

02 D OBSERVED (DATE: ....
04 NARRATIVE DESCRIPTION

X] POTENTIAL D ALLEGED

There are no security guards or fencing around site. The site is also bounded
on three sides by residential areas. Population cited is an estimate of that
within a one mile radius of the site.

01 G F. CONTAMINATION OF SOIL
03 AREA POTENTIALLY AFFECTED:

02 Q OBSERVED (DATE: ____
04 NARRATIVE DESCRIPTION

O POTENTIAL G ALLEGED

01 'CO DRINKING WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED: _

02 U OBSERVED (DATE. ____
04 NARRATIVE DESCRIPTION

Q POTENTIAL D ALLEGED

01 '._ H WORKER EXPOSURE/INJURY
03 WORKERS POTENTIALLY AFFECTED:

02 G OBSERVED (DATE: ...
04 NARRATIVE DESCRIPTION

D POTENTIAL ALLEGED

01 I POPULATION EXPOSURE/INJURY
03 POPULATION POTENTIALLY AFFECTED:

02 I / OBSERVED (DATE _
04 NARRATIVE DESCRIPTION

POTENTIAL Ll ALLEGED

eh'* f OHM /I.:t0 i i I'



&EP>
II. HAZARDOUS

PART 3

CONDITIONS AND

01 D J DAMAGE TO FLORA

POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

- DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

1. IDENTIFICATION
01 STATE 02 SHE NUMOCR

TN D003327251

INCIDENTS icom .̂0)

02 n nasFRVFn mATE: ) n POTENTIAL n AI i pnpn
04 NARRATIVE DESCRIPTION

01 CJ K DAMAGE TO FAUNA
04 NARRATIVE DESCRIPTION r

02 D OBSERVED (DATE. . ) D POTENTIAL O ALLEGED

01 O L CONTAMINATION OF FOOD CHAIN
04 NARRATIVE DESCRIPTION

02 D OBSERVED (DATE'. D POTENTIAL D ALLEGED

01 V M. UNSTABLE CONTAINMENT OF WASTES
[Sp'.''V'unoff Jf*fO.'i0 i/qvKJ3.r''»B Kale cJfums}

03 POPULATION PnTFMTIALI Y AFFECTED:

02 Q OBSERVED (DATE. .

04 NARRATIVE DESCRIPTION

, ) D POTENTIAL

Blue crystalline material reportedly on the surface near spring.

ALLEGED

01 r.} N. DAMAGE TO CFFSITE PROPERTY
04 NARRATIVE DESCRIPTION

02 D OBSERVED (DATE: POTENTIAL C ALLEGED

01 Q O CONTAMINATION OF SEWERS. STORM DRAINS, WWTPs 02 D OBSERVED (DATE:
0-: 'JARRATIVE DESCRIPTION

_ ) C POTENTIAL D ALLEGED

01 G P. ILLEGAL/UNAUTHORIZED DUMPING
04 NARRATIVE DESCRIPTION

02 D OBSERVED (DATE . ) 11 POTENTIAL ALLEGED

05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

"9E7TII. TOTAL POPULATION POTENTIALLY AFFECTED:
IV. COMMENTS

V. SOURCES OF INFORMATION i • o . IM»IW».

state central files, Site Investigation Unit files, Neighborhood Analysis
District #2 by the Chattanooga/Hamilton County Regional Planning Commission,
cursory inspection on 1/25/84.

1 J(? 01)
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GENERAL HIGHWAY MAP

HAMILTON COUNTY
TENNESSEE
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